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(57) Abstract: This invention relates to iV-aroyl 
cyclic amine derivatives and their- use as orexin 
antagonists wtserein: Y represents a bond, oxygen, 
or a group (CH2)n* wherein n represents 1.-2 or 3; 
m represents 1, 2, or 3; p represents O or 1; X is 
NR. wherein R is H or (Ci^)alkyl; Ar» is aiyl, or 
* - » a mono or bicyclic heteroaryl group containing up 

^ to 3 heteroatoms selected from N, O and S; any of 

which may be optionally substituted; A^ represents phenyl or a 5- or 6-membcred heterocyclyl group containing up to 3 heteroatoms 
selected from N, O and S, wherein the phenyl or heterocyclyl group is substituted by R* and further optional substiments; or Ar^ 
represents an optionally substituted bicyclic aromatic or bicyclic hetcroaromatic group containing up to 3 heteroatoms selected from 
N, O and S; R* ref^sents hydrogen, optionally substituted (Ci-4)alkoxy, halo, cyano. optionaUy substituted (Ci^)alkyl, optionally 
substituted phenyl, or an optionally substituted 5- or 6- membered heterocyclyl group containing up to 4 heteroatoms selected from 
N. O and S; when Ar* is aryl p is not 1; or a pharmaceutical acceptable salt thereof. 
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N-AROYL CYCLIC AMINES 

Hiis invention relates to N-w>yl cyclic amine derivatives and their use as 
pharmaceuticals. 

Many medically significant Uolo^cal processes are mediated by proteins 
5 participating in signal transduction pathwsrys that involve G-proteins and/or second 
messengers. 

Polypeptides and polynucleotides encoding the human 7-transmmbrane G-protein 
coupled neuropeptide receptor, orexin-l (HFGAN72), have been identified and are 
disclosed in EP-A-STSSeS, EP-A-875566 and WO 96/34877. Polypeptides and 

10 polynucleotides encoding a second human orexm receptor, orexin-2 (HFGANP), have been 
identified and are disclosed in EP-A-893498. 

Polypeptides and polynucleotides encoding polypeptides which are ligands for the 
orexin-l receptor, e.g. orexm-A (Lig72A) are disclosed in EP-A-849361, 

Qrexin receptors are found in the mammalian host and may be responi^ble for many 

15 biological functions, including pathologies including, but not limited to, depression; 

anxiety; addictions; obsessive compulsive disorder; affective neurosis/disorder; depressive 
neurosis/disorder, anxiety neurosis; dysfliymic disord^, behaviour disorder; mood disorder; 
sexual dysfimction; psychosexual dysfunction; sex disorder; sexual disorder, schizophrenia; 
manic depression; delerium; dementia; severe mental retardation and dyskinesias such as 

20 Huntmgton's disease and Gilles de la Touretf s syndiome; disturbed biological and ciicadian 
rhythms; feeding disorders, such as anorexia, bulimia, cachexia, and obesity; diabetes; 
appetite/taste disorders; vomiting/^nausea; asthma; cancen Parkinson's disease; Cushing's 
syndrome / disease; basophil adenoma; prolactinoma; hypeiprolactinemia; hypopituitarism; 
hypophysis tumor / adenomzi; hypothalamic diseases; Froehlich's syndrome; 

25 adrenohypophysis disease; hypophysis disease; hypophysis tumor / adenoma; pituitary 
growth hormone; adrenohypophysis hypofvmction; adrenohypophysis hyperfiinction; 
hypothalamic hypogonadism; Kallman's syndrome (anosmia, hyposmia); functional or 
psychogenic amenorrhea; hypopituitarism; hypothalamic hypothyroidism; hypothalamic- 
adrenal dysfunction; idiopathic hypeiprolactinemia; hypothalamic disorders of growth 

30 hormone deficiency; idiopathic growth hormone deficiracy; dwarfism; gigantism; 

acromegaly; disturbed biological and circadian rhythms; and sleep disturbances associated 
with such diseases as neurological disorders, neuropathic pain and restiess leg syndrome, 
heart and lung diseases; acute and congestive heart feilure; hypotension; hypertension; 
urinary retention; osteoporosis; angina pectoris; myocardial infarction; ischaemfc or 

35 haemorrhagic stroke; subarachnoid haemorrhage; head injury such as sub-aiachnoid 
haemorrhajge associated with traumatic head injury; ulcers; allergies; benign prostatic 
hypertrophy; chronic renal failure; r^al disease; impaired glucose tolerance; migraine; 
hyperalgesia; pain; enhanced or exaggerated sensitivity to pain, such as hyperalgesia, 
causalgia and allodynia; acute pain; bum paii^ atypical facial pain; neuropathic pain; back 

40 pain; complex regional pain syndromes I and II; arthritic pain; sports injury pain; pain 
related to infection, e.g. HIV, post-polio syndrome, and post-herpetic neuralgia; phantom 
limb pain; labour pain; cancer pain; post-chemotherapy pain; post-stroke pain; post- 
operative pain; neuralgia; nausea and vomiting; conditions associated with visceral pain 
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including irritable bowel syndrome, migraine and angina; nrinary bladder incontinence e.g. 
mge incontinence; tolerance to narcotics or wiflidrawal fiom narcotics; sleep disorders; 
sleep ^nea; narcol^sy; insomnia; parasomnia; jet-lag syndrome; and neurodegenemtive 
disorders, wiiich includes nosological entities such as disinhibMon-dementia-parkinsozusm- 
5 amyotrophy complex; pallido-ponto-nigFal degenoiation, epilepsy, and seizure disord^. 
E^qperiments have shown that central administration of the Ugand oiexin-A 
(described in more detdl below) stirimlated food intake in fieely-feeding rats during a 4 
hour tiine period. This increase was approximately four-fold over control rats receiving 
vehicle. These data suggest that orexin--A may bean endog^ious regulator of qspetite. 

10 Therefore, antagonists of its receptor may be useful inr the treatment of obesity and diabetes, 
see Ce//, 1998, 92, 573-585. 

There is a significant incidence of obesity in westernised societies. According to 
WHO definitions a mean of 35% of subjects in 39 studies were overweight and a further 
22% clinically obese. It has been estimated that 5.7% of all healthcare costs in the USA are 

15 a consequence of obesity. About 85% of TVpe 2 diabetics are obese, and diet and exercise 
are of value in all diabetics. The incidence of diagnosed diabetes in westernised countries is 
typically 5% and tiiere are estimated to be an equal number xmdiagnosed. The incidence of 
both diseases is rising, demonstrating the inadequacy of current treatments vMch may be 
either ineffective or have toxidty risks including cardiovascular efifect^ Treatment of 

20 diabetes with sulfonylureas or insulin can cause hypoglycaemia, whilst metformin causes GI 
side-effects. No drug treatment for Type 2 diabetes has been shown to reduce the long-term 
complications of the disease. Insulin sensitisers will be usefiil for many diabetics, however 
they do not have an anti-obesity effect. 

Rat sleep/EEG studies have also shoAvn that central administration of orexin-A, an 

25 agonist of the orexin receptors, causes a dose-related inctease in arousal, largely at the 
expense of a reduction in paradoxical sleep and slow wave sleep 2, vAxea administered at 
the onset of the normal sleep period. Therefore antagonists of its recq)tor may be usefiil in 
the treatment of sleep disorders including insomnia. 

The present invention provides JS^aroyl <^clic amine derivatives \sdiich are non~ 

30 peptide antagonists of himian orexin receptors, in particular orexin- 1 receptors. In 
particular, these compounds are of potential use in the treatment of obesity, including 
obesity observed in Type 2 (nonrinsuliri-dependent) diabetes patients, and/or sleep 
disorders. Additioiially these compounds are usefiil in the treatment of stroke, particularly 
ischemic or haemorrhage stroke, and/or blocking the emetic response, i.e. useftd in the 

35 treatment of nausea.and vomiting. 

International Patent Applications WO99/09024, W099/58533, WOOO/47577 and 
WOOO/47580 disclose phenyl urea derivatives and WOOO/47576 discloses quinolinyl 
ciimamide derivatives as orexin receptor antagonists. W601/96302 discloses N-aroyl cycHc 
amine derivatives. 

40 According to the invention there is provided a compound of fi>imula (T): 
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a 



® 

wherein: 

Y represents a bond, oxygen, or a group (CH2)n, wherein n represents 1 , 2 or 3 
5 m represents 1, 2, or 3; 

p represents 0 or 1; 

X is NR, wherein R is H or (Ci^)alkyl; 

Ar^ is aryl, or a mono or bicyclic hetCToaryl group containing up to 3 heteroatoms 
selected from N, O and S; any of which may be optionally substituted; 
1 0 Ai^ represents phenyl or a 5- or 6-membered heterocyclyl group containing up to 3 

heteroatoms selected from N, O and S, wherein the phenyl or heterocyclyl group is 
substituted byR* and frirther optional substituents; or Ar^ represents an optionally 
substituted bicyclic aromatic or bicyclic heteroaromatic group containing iq) to 3 
het^atoms selected from N, O and S; 
15 R* represents hydrogen, optionally substituted(CM )alkoxy, halo, cyano, optionally 

substituted(Ci^)a]kyl, optionally substituted phenyl, or an optionally substituted 5- or 6- 
m^bered heterocyclyl group containing up to 4 heteroatoms selected fiomN, O and S; 

wherein when Y is a bond Ar^ can not be 2-naphtiiyl; 

whenAr^ isaiylpisnot 1; 
20 or a pharmaceutically acceptable salt thereof. 

X is preferably NH. 

m is preferably 1. 

p is preferably 0. 

Even more preferably m is 1 when p is 0. 
25 Preferably R is hydrogen. 

Altetoatively compotmds of foimida Q) are compounds of formula (la); 




aa) 

wherein: 

Y represents a bond, oxygen, or a group (CH2)n, wherein n represents 1, 2 or 3 
Ar^ is a mono or bicyclic heteroaryl groiq> containing iq> to 3 heteroatoms selected 
from N, O and S; any of which may be optionally substituted; 
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Ai^ represents phenyl or a 5- or 6-menibered heterocyclyl group containing up to 3 
heteroatoms selected from N, O and S, ^leieaii the phenyl or hetarocyclyl ffoup is 
substituted byR* and further optional substituents; or Ar^ represents an optionally 
substituted bicyclic aromatic or bicyclic het^oaromatic g^vp containing up to 3 
5 heteroatoins selected from N,0 and S; 

represents hydrogen, optionally substitutedCC^ )alkoxy, halo, cyano, optionally 
substituted(Ci^)alkyl, optionally substituted phenyl, or an optionally substituted 5- or 6- 
membered heterocyclyl group containing up to 4 heteroatoms selected from N, O and S; 
wherein when Y is a bond then Ai^ can not be 2-naphtfayl; 
10 or phaimaceutically acceptable salts thereof. 

Preferably where Ar^ represents phenyl or a 5- or 6-m^bered heterocyclyl group 
containing up to 3 heteroatoms selected fiomN, O and the R' group is situated adjacent 
to the point of attachment to the amide carbonyl. 

Y is preferably a bond, o^Qrgen or (CH2)n v^erein n is 1 or 2. 
1 5 Even more preferably Y is a bonid, oxygen or (CH2)n wherein n is 1 

Alternatively R* represents hydrogen, optionally substituted(CM )alkoxy, halo, 
optionally substituted(Ci^)alkyl, optionally substituted phenyl or an optionally substituted 
5- or 6-membered heterocyclyl group containing iq> to 3 heteroatoms selected from N, O 
andS. 

20 Alternatively R^ represents optionally substituted(CM )alkoxy, halo, optionally 

substituted(Ci^)alkyl, optionally substituted phenyl or an optionally substituted 5- or 6- 
membered heterocyclyl groiqp containing up to 3 heteroatoms selected from N, O and S. 

Preferably R* is selected from trifluoromethoxy, methoxy, ethoxy, halo, c^ano or an 
optionally substituted phenyl, pyiidfyl, pyrazolyl, pycimidinyl, or oxadiazolyl group. 

25 More preferably R^ is selected from trifluoromethoxy, methoxy, ethoxy, halo, or an 

optionally substituted phenyl, pyridyl, pyrazolyl, pyrimidinyl j or oxadiazolyl group. 

When Ar^ is optionally substituted aiyl it is preferably phenyl. Ar* may have up to 5, 
preferably 1, 2 or 3 optional substituents. 

Examples of when Ar^ is a mono or bicyclic heteroatyl are quinoxalinyl, 

30 quinazolinyl, pyridopyrazmyl, benzoxazolyl, benzothiophenyl, benzimidazolyl, 

naphthyridinyl, pyridinyl, pyrimidinyl, or thiazolyl. Additionally Ar* can be selected from 
pyridazmyl, pyradnyl, oxazolyl, triazolyl^ imidazolyl^ pyrazolyl, ^uinolinyl, b^Eizofiiranyl, 
indolyl, benzothiazolyl, oxazolyl[4,5-b]pyridiyl, i^dopyiimidinyl or isoquinolinyl. 
Furthermore Ar' can be fiiranyl or thienyl. 

35 Preferably Ar* is benzoxazolyl^ benzimidazolyl, quinoxalinyl, quinazolinyl, 

pyrimidinyl, pyridinyl, naphthyridinyl. Additionally Ar* can be quinolinyl, 
pyridopyiimidine, thiazolyl, pxazolylpyridinyl, benzothiazolyl, isoquinolinyl or pyrazinyl. 

More preferably Ar^ is benzoxazolyl, benzimidazolyl, quinoxalhiyl, quinazolinyl, 
pyrimidinyl, pyridinyl, naphfliyridinyl or oxazolyl[4,5-b]pyridinyl. 

40 When Ar^ is a 5- or 6-membered heterocyclyl group containing up to 3 heteroatoms 

selected from N, O and S, it may be friranyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, 
imidazolyl, oxadiazolyl, thiadiazolyl, pyridyl, triazolyl, triazinyl, pyridazinyl, pyrimidinyl, 
isothiazolyi,isoxazolyl, pyrazinyl or pyrazolyl. . 
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When R* is a 5- or 6-membered heterocyclyl group containing up to 4 heteroatoms 
selected from O and S, it may be furanyl, thienyl, pyixolyl, oxazolyl, tbiazolyl, 
ixnidazolyl, oxadiazolyl, thiadiazolyl, pyridyl, triazolyl, triaanyU pyridazinyl, pyrimidinyl, 
isothiazolyl, isoxazx)lyl, pyra2inyl or pyrazolyl. Additionally it can be tetrazoyl, piperazLnyt 

5 piperidinyl, moipholinyl or thiomoxpholinyl. 

Preferably when R* is a 5- or 6-mraibered heterocyclic ring containing up to 4 
heteroatoms selected from N, O and S, it is furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, 
imidazolyl, oxadiazolyl, thiadiazolyl, pyridyl, triazolyl, tiiazinyU pyridazinyl, pyrimidinyl, 
isothiazolyl, isoxazolyl, pyrazinyl or pyrazolyl. 

10 Prefoably R* is a 5- or 6-membared heterocyclic ring it contains up to 3 

heteroatoms selected from N, O and S. 

When Ar^ is an optionally substituted bicyclic aromatic or bicyclic heteroaromatic it 
is selected from benzoftuyl, benzimidazolyl, quinolinyl, quinoxalinyl or naphthyL 
Additionally it may be benzotriazolyl, benzothienyl, benzoxazolyl, naphthyridinyl, 

1 5 isoquinolinyl or quinazoUnyl. Furfliermore it can be indolyl, benzothiazolyl, or 
benzotfaiadiazolyl. 

Preferably Ar^ represents optionally substituted phenyl, pyridyl, thiazolyl, pyrazolyl, 
benzofuiyl, naphthyl, triazolyl, quinoxalinyl, quinolinyl, isoqiunolinyl, benzamidazolyl, 
benzothienyl, benzotriazolyl, benzothiazolyl, indolyl or thienyl. 
20 Alternatively Ai^ represents optionally substituted phenyl, pyricfyl, thiazolyl, 

pyrazolyl, benzofiiiyl, naphthyl or triazolyl. Preferably the triazolyl is 1,2,3-triazolyl. 

More preferably Ai^ represents optionally substituted thiazolyl, pyrazolyl or 
quinolinyl. 

Alternatively R^ is selected from trifluoromethoxy, metho3^, halo, or an optionally 
25 substituted phenyl, pyridyl, pyrazolyl or oxadiazolyl group 

Even more preferably R' represents a trifluoiomeflioxy group, mettioxy group, iodo, 
or an optionally substituted phenyl, pyridyl, or oxadiazolyl group. 

Optional substituents for the groups Ar^ Ar^, R and R" include halogen, hydroxy, 
oxo, cyano, nitro, (Ci-4)alkyl, (CM)alkoxy, hydToxy(CM)alkyl, hydroxy(CM)alkoxy, 
30 halo(CM)allQrl, halo(CM)alkoxy, aiyl(CM)alkoxy, (CM)alkyltiuo, hydroxy(CM)alkyl, (Ci- 
4)alkoxy(CM)alkyl, (C3^)<^loalkyl(CM)alko3or, (CM)alkanoyl, (Ci^)alko3QrcaiboiQrl, (Ci- 
4)alkylsulfonyl, (Ci^)alkylsulfonyloxy, (CM)alkylsulfonyl(Ci^)alkyl, arylsulfonyl, 
arylsulfonyloxy, arylsulfonyl(CM)alkyl, (Ci.4)all<ylsulfonamido, (CM)a]lcylamido, (Ci. 
4)alkylsulfonamido(Ci^)allcyl, (Ci-4)alkylamido(CM)allg^l arylsulfonamido, 
35 arylcarboxamido, aiylsulfonamido(CM)alkyl, arylcarboxamido(Ci-4)allcyl, aroyl, aroyl(Ci- 
4)alkyl, or aiyl(Ci^)alkanoyl group; a group RTr!^-, R'OCOCCHj),, R"CaN(T0(CH2)t. 
R*R*^CO(C3H2)r, R^^S02(CH2)r or R^OzNR^'CCHzX where each of R* and R^ 
itidependentiy represents a hydrogen atom or a (CM)alkyl group or where appropriate R^R 
forms part of a (C3^)azacyloalkane or (C3^)(2-oxo)azacycloalkane ring and r represents 
40 zero or an integer from 1 to 4. Additional substituents are (Ci^)acyl, aiyl, aryl(CM)alkyl, 
(Ci-4)alkylamino(CM)alkyl, R*R*^»T(CH2)n-, R"R*N(CH2)nO-, wherein n represents an 
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integer from 1 to 4. Additionally \^en the substituent is R"R*^^J(CH2)n- or R^*^(CH2)nO, 

with at least one CH2 of the (CH2)n portion of tibe group form a (C3-6)azacycloalkane 
and represents hydrog^ a (CM)a]kyl group or wifli iSic nitrogen to which it is attadied 
forms a second (C3-6)aza<^loalkane fused to the first (C«)a^^ 
5 Preferred optional substituents for Ai^ are halogen, cyano, (Ci^)allQrL Additional 

preferred optional substituents are hydroxy(CM)alkyl, (CM)alkoxy(Ci^)allyl, 
RTl'^(CH2)n, R^*^ . Further optional substituents for Ai^ can also be halogen, cyano, 
(CH)alkyl, R^^(CH2)nO or (Ci^)alkoxy. 

. Preferred optional substituents for Ar* are halogen, c^o, (CM)a]kanoyl. Other 
16 preferred substituents are hydn)xy(CM)alkyl,(CM)aI]«yl or C^^ 

Preferred optional substituents for R^ are halogen, (CM)alkoxy(Ci^)alkyl, R'^R*^, 
R*R*lsI(CH2)nO and R^*l<[(CH2)n. Other preferred substituents are (CM)alkoxy or (Ci- 
4)alkanoyL 

In the groups Ar^ and Ar^, substituents positioned ortho to one another may be 
15 linked to form a ring. 

Illustrative compounds of formula Q) are selected fiom: 



Example 


CompoimdName 


1 


1 -[2-(Ben2ooxazol-2-ylaminomethyl>piperidin- 1 -yi]-l -(2-methyl-5-phenyl- 
thiazol-4-yl>-methanone. 


2 


l-[2-(Ben2ooxa2ol-2-ylaininoineAyl>piperidin-l-yl]-l-biph€^^ 
methanone 


3 


l-[2-<Beiizooxazol-2-ylaminomethyl>pip€ridiri-l-yl]-l-[2-(3-methyl^ 
riA41oxadiazol-5-^)-pherorll-meflianone 


4 


l-[2-(BeiizooxazoI-2-ylaminomethyl>piperidin-l-yl]rl-(2-trifluorome&o3^^ 
phenyl>methanone 


5 


1 -[2-(Beiizooxa2ol-2-ylaminome1hyl>piperidin-l -yl]-l-n^hflial 
methanone 


6 


1 -[2-(Benzooxazol-2-ylanunomethyl>piperidin-l-yl]-l-(2-methoxy-phe^^ 
methanone 


7 


1 -[2-(Benzooxa2ol-2-ylaminomethy^piperidin-l -yl]-l-(2-iodo-phenyl)- 
methanone 


8 


l-[(S>2-(Benzooxazol-2-ylaminomethyl>piperidiit:l-yI]-l-<2-trL^ 
phenyl>methanone 


9 


l-[(S>2-(Benzooxa2x>l-2-ylaininomethyl>piperidin-l-yll-l-[2^ 
ri ,2,41oxadiazol-5-yl>phenyl]-methanone 


10 


l-[(S)-2-(Ben2X)oxazol-2-ylaiiiinomethyl>-piperidin-l-yl]-l-biphenyi-2-yl- 
mefhanone 


11 


l-[(S>2-(Ben2»oxa2X)l-2-ylaininomethyl>piperidin-l-yl]-l-<24 
methanone 


12 


1 -r2-Benz»oxazol-2-ylaminomediylVpiperidin-l-yll-l-phenYl-mefl^ 
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Example 


Compound Name 


13 


l-{2-[(lH-Bejizoiinida2»l-2-ylamino)-methyl]-piperidm-l-^^ 
phenyl)-2-methyI-thiazol-4-yll-methanone 


14 


l-{2-[(lH-Ben2oimida2»l-2-ylammo>methyl]-piperidin-l-y^^ 
[1 ,2,4]oxadiazol-5-yl>phenyl]-methanone 


15 


l-[2-(Benzothiazol-2-ylaminomethyl)-piperidm-l-yl]-l-[2-(3-me&^^ 
ri A41oxadiazol-5-yl>phenyll-methanone 


16 


1 -[2-(Benzothiazol-2-ylammomethyl>pipOTdin-l -yl]-l -(2-trifliiorometho3qr- 
phenyl)-methanone 


17 


1 "[2-(Beiizo11uazol-2-ylammome%l>piperi'dm-l -yl]-l -biphenyl-2-yl- 
methanone 


18 


1 -[2-(Beirzothia2»l-2-ylammomethyl)-piperi 
thiazol-4-yl)-metfaanone 


19 


l-[5-(4-Fluon>-phenyl>2-metbyl-tWazol-4-yl>l-[2-0soqu^ 
ylaminomethyl)-piperidin-l-yl]-methanone 


20 


l-[2-<Isoqumolin-l-ylaminomethyl)-piperidm-l--yl]'l-[2-(3-me^^^ 
[1 ^,4]oxadiazol-5-yl>phenyl]-methanone 


21 


l-[2-(Isoquinolm-l-ylaminomethyl)-piperidin-l-3i]'l-^^^ 
phenyl>methanone 


22 


1 -(2-Iodo-plienyl>l -[2-{isoquinolm- 1 -ylaimiiomethyl)--piperidm-l-yl]- 
methanone 


23 


l-[2-(Isoquinolin-l-ylaminomethyl>piperidin-l-yl]-l-naph 
methanone 


24 


l-[2-<Quinoxdin-2-ylammomethyl>piperidm-l-yQ'l<2-1i^ 
phenyl>-methanone 


25 


1 -[2-(Quinoxalin-2-ylaminomethyl)-piperidin-l -yl]-! -(3-trifluoromethoxy- 

phenyl)-methaiione 


26 


l-(2-Iodo-phenyl>l-[2-<qumoxalin-2-ylammomefliyO-piperi 
methanone 


27 


l-[5-(4-Huoro-phenyl>2-mefeyl-fhiazol-4-yl]-l-[2-(qiunoxalii^ 
ylaminomethyl)-piperidin-l -yll-methanone 


28 


l-[2-(3-Methyl-[lA4]oxadiazol-5-yl>phenyl]-l-[2Kqumoxalm 
ylammomethyl)-piperidin-l-ylVmethanone 


29 


l-[5-(4-Fluoro-phmyl)-2-methyl-thiazol-4-yl]-l- 
ylaminomethyl>piperidin-l-yll-methanone 


30 ■ 


l-[5-<4-nuoro-phenyl)-2-methyl-thiazol-4-yl]-l-[(S)-2<[l,5]napht^^ 
ylaminomethyl^piperidin-l-yll-methanone 


31 


l,[5-(4-Huoro-phenyl>2-methyl-thiazol-4-yl]-l-[(S>2.([l,^^ 
ylaminomethyl)-piperidin-l-yIl-methanone 


32 


1- [(S)-2-<Benzooxazol-2-ylaminomethyl>piperidin-l-yl]-l-[5-(4-fl^^ 

2- methyl-thia2ol-4-yl]-methanone 


33 


l-[3-(Benzooxazol-2-ylaiiimomethyl)-moipholin-4-yl]-l-[2-(3-me%l- 
[ 1 ,2,4]oxadia2ol-5-yl)-phenyl]-methanone 
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Example 


Compound Name 


34 


l-rs^r4-Huoit>phetiyIV2-medivl-11i]azol-4-^]-l-(2-^^ 

piperidin-l-yll-methanone 


35 


1 -[2-(3-Methyl-[l A4]oxa£Uazol-5-yl)-phenyl]-l -[2-<qp^ 
piperidin-l^yll-meflianone 


36 


1 -P-(Qi]inolm-2-^aiiiinomethyl)-pipe]idi^ 
me&anone 


37 


1 - [2-(BenzotMa2bl-2-ylaminomethyl)-piperidin- 1 -yl]- 1 -naphthalea-l -yi- 
methanone 


38 


1 -[5-(4-nuorcHphenyi)-2-me1]iyl-tMa2ol-4-yl]-l -[(S)-2-^qum 
ylaminomethyI)-pipericiia- l-yl]--methaiioue 




1 -rS4'4-FliKiro-nHenvl V2-methvl-1iiiazol-4-vll- 1 -r2-rovriiiiidiii-2- 
ylaiiiinomethyl>-piperidin-l -yll-methanone 


40 


1 -F^./'^-Methvl-ri 2 Alnva/li a'yftU^.vl V.n>tftnvn- 1 -r2-/nvrimidiri-2» 

ylaminome1hyl>piperidm-l -yll-methanone 


41 

•tj. 


1 -rS-f4-P1iinTri-TiVipnv1V2-mefhv1-fhiazol<-^^ -r2-/rww^7ifi*2«-vlaminniTYiet1iv1'W 
piperidin-l-yl]-methanone 




ylaminomefhyl>piperidin-l -yll-medianone 


4^ 


1 -r5-ivUFIiinfT»-nh^nv1Vt}iia7n1-4-vl1<-1 -ff SV2-raiii]iazolin*-4-vla]iiinoinedivlV 
piperidin-l -yll-methanone 


44 


1 .r4-l'4-FhinrrwnhenvlVl -methvl-lH-Tivrazol-3-vll-l-rf SV2-(^auinazolin-4- 
ylam2ndniethyl>-piperidm-l-yll--medianone 


45 


1 -r4-4'4-Fluoro-DhenvlV2-methvi-2H-DvrazoI-3-^l-l -Ff SV2-faiimazolinr4- 
ylaminomethyl>piperidin- 1 -yll-methanone 


46 


i-r4^4-F1riOTtKphenvlVlH-Pvrazol-3-Yll-l-f(SV 
ylaniinomethyl>piperidin-l -yll-metiianone 


47 


1 -r5-/3-Fluoro-nhenvlV2-methvl-thiazol-4-vn- l-rCSV2-^quiDazo^ 
ylaminomethyl>piperidin-l-yl]-methanone 


48 


l-r5-^3-Fluoio-nhenvlV2-meflivl-2H-ri,231triazol-4-^l-14(SV2-<q 
ylaminometiiyl)-piperidin- 1 -yll-methanone 


49 


1 -TNlAnhthalen-l -vl-1 -r^SV2-^aiiina2»lm-4-vlaminomethvlVoiDeridm 
metiianone 


50 


l-(5-Bromo-2-methoxy-phenyl)^l-[(S>2-(quina2Dlinr4-yl^^ 
piperidin-l-yll-methanone 


51 


l-[2-(3-Methyl-[lA4]oxadiazol-5-yl)-phenyl]-l-[(S>2-(quina2oto^ 
ylaminom^]byl>piperidm-l-:^l-methanone 


52 


l-[(S>2-(C^Iinazolm-4-ylammome&yl>piperidin-l-yl> 
phenyiy-methanone 


53 


l-{(S>2-[(6,7-Difluoro-3-methyl-qumoxalin-2-ylamino>meth^^ 
yl}-l-[5<4-fluoro-phenyl)-2-methyl-thiazol-4-yll-methanone 


54 


l-{(S>2-[(6J-DifluoTo-3-methyl-qiimoxalin-2-ylamino>methyl]-pipOT 
yl}-l-[5-(4-fluoro-phenyl>thiazol-4-yl]-methanone 
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Example 


Compound Name 


55 


l-{(S)-2-[(6J-Difixioro-3-methyl-quinoxalin-^ 
yl>-144-(4-fluoro-phenyl>l-methyl-lH-pyrazoI-3-yI]-methanone 


56 


l-{(S)-2-[(6,7«Difluoro-3-methyl-qiiinoxdin-2-ylamino>methyl]-pip^ 
yl}'l-f4-(4-£luoro-phenyl>lH-pyrazol-3-yl]-methanone 


57 


l-{(S)-2-[(6,7-Difluoro-3-methyl-^uiiu?xalin-2-ylami^^ 
yl}-l-[2<4-fluoix>-phenyl)-5-methyl'2H-pyni2ol-3-yH^ 


58 


l-{(Sy2-[(6,7-Difluoro-3-methyl-quinoxalin'2-ylammo>me&^^ 
yl} -1 ■.j;4-(4-fliioro-phenyl)-2-melhyl-2H-pyi:azol-3-yl]-metoanon^ 


59 


1 - {(S>24(6,7-Difluoro-3-methyl-KiumoxaIM-2-yIammo)-me^ - 
yl}-l-iiaphtbal6n"l-yl-methanon6 


60 


l-{(S)-2"[(6,7-Difluoro-q\imoxalm-2-ylamino>met^^^ 
quijiolin-4-yl-methanone 


61 


l-{(S)-2-K6,7-Difluoro^\mK>xalm-2-yla^ 
fluoro'pheny!>2-methyl-oxazol-4-yl]-methanone 


62 


i-{(S)-2-K6,7-DifluorO'quinoxalm-2-ylamino>methyJ]-pi^^ 
fluoro-phenyl>2-methyl-thiazol-4-yl]-methanoAe 


63 


l*{(S)-2-[(6,7-Difluoro-quinoxalin-2-ylaiiiino>methyn^^ 
methyl-riA4]oxadiazol-5-yl)-phenyll-methaiione 


64 


l'{(S>2-[(6,7-Difhioro-quinoxalin-2-ylamino>metiiyl]-p^ 
trifluoromethoxy-phenyl)-metlianone 


65 


1 -Biphenyl-2-yH -{(S>2-[(6,7-difluoK>-quinoxalin-2-ylami^ 
piperidin-l-yl}-methanone 


66 


l<5«Bromo-2-meAoxy-phenyl>l-{(S>2-[(6,7-<Muoro-qu^ 
methyl]-piperidiii-l-yl}-methanone 


67 


l-{(S>2-[(6,7-Difluoro-quinoxalin-2-ylammo)-me1hyll-piperidm^ 
fluoro'phenyl)" 1 -methyl- lH-pyrazol-3-yl]-methanone 


68 


l-{(S>2-[(6,7-Difluoro-qiunoxalin-2-ylamino)-me1^^ 
fluoTO'phenylV2-methyl-2H-pyia2ol-3-yl]-meflianone 


69 


l-{(S>2-[(6,7-Difluoro-qiiinoxalin-2-ylamino>me%l]-pi^^ 
fluoro-phenyI)-2-melhyl-2H-[l^^]tria2ol-4-yl1-methm 


70 


l-{(S>2-[(6,7-Difluoro-qumoxalin-2-ylaniino>methyl]-piperi^ 
naphthalen-1 -yl-metbanone 


71 


l-{(S>24(6,7-Difluoro^iumoxalii!r2-ylammo>me%l]-^^ 
fluoro-pheuyl)-thiazol-4-yl]-methanone 


72 ' 


l.[4_(4.Fluoro-phenyl)-l-methyl-lH-pyrazol'3-yl]-l-[(R)-2<q 
:^aminomethyl>piperidin-l -yl]-methanone 


73 


142-(3-Methyl-[lA4]oxadiazol-5-yl>phenyl]-l«[2-<oxa2»lo[4,5-^^^ 
ylaminomethyl)-piperidin- 1 -yll-methanone 


74 


l-[2<Oxa2olo[4,5-blpyridin-2-ylaminomethyl)-piperidm'l-yl]-H^^ 
tri£luoromethoxy-pheuyl>-methanone 


75 


l-[5'{4-Fluoro-phenyl)-2-metbyl'thia2ol-4-yl]-l-[2'<oxazolo[4,5^^^ 
ylaminomethyl)-piperidin-l -yll-methanone 
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Example 


Compound Name 


76 


l<2-Iodo-pheiqrl>l-[2<oxazolo[4,5-b]pyridin-2-yl^^ 
yll-methanone 


77 


l-{3-[(6,7-Difluoix>-qumoxalm-2-ylamino)-melhy^ 
fliiorc>--phenyl)--2-methyl-thiazol-4-yl]-methanone 


78 


i-{3-[(6J-DifluoroHitiinoxalm-2-yiammo)-me%l]HQ[ioi^ 
fluoro-phenyl)-! -methyl- 1 H-pyrazol-3-yl]-methanone 


79 


l-{3-[(6,7-Difluoro-quinoxalm-2-ylamino)-meth^^ 
fluoio-phenyl>-2-me1hyl-2H-pyrazol-3-yll-methanone 


80 


l.[5-(4-nuoix>-phenyl>2-methyl-fhiazol-4-yl]-l-[(S>2-^ 
ylaminomethyl)-piperidin-l-yll-metbanone 


81 


l-[5-(4-Fluoro-phenyl>2-methyl-thia2ol-4-yl]-l-[(S>2-(p^^ 
ylammomethyl>piperidin-l-yll-metfaaiione 


82 


l.[5-(4-Fluoro-phenyl>2-methyl-tMazol-4-yl]-l-{2-[(4-ph^^ 
ylamino>methyl]-piperidm-l-yU-me1hanone 


93 


l-{2-[(6,7-Difluoio-qiimoxalin-2-ylammo)-mefeyl]-pym)Ud^ 
fluoro-phenyl>2H-pyrazol-3-yn-methanone 


94 


l-{2-[(6,7-Difluoro-quinoxalin-2-ylamino)-methyl]-pym)U 
fluoro-pIienyl>2-methyl-thiazol-4-yl]-metlianoiie 


95 


l"{2-[(6,7-Difluoro-qiiinoxalin-2-ylamino)-methyy^ 
fluoro-phenyl)-5-methyl-2H-pyrazol-3-yIl-methanone 


96 


l-{2-[(6J-DifluoiOKiuinoxalin-2-ylamino>metbyl]-pyTO 
fliioro-phenyl>2-mefliyl-2H41A31tiia2ol-4-yll-meflianon^ 


97 


2^;i-{2-[(6J-I>ifluoro-quinoxalin-2-ylamino>melliyl]-pyTO 
metibanoyiybenzomtrile 


98 


l-{2-[(6,7-Difluoio-quiiioxalin-2-ylammo)-meth}1]-p 
naphthalen-1 -yl-methanone 


99 


l-(5-Bromo-2-methoxy-phenyl>l-{2-[(6,7-difluoTO-quin 
methyl]-pyrrolidin-l-yl>-metbanone 


100 


l-^2-[(6,7-DifluoiOHiuinoxalin-2-ylamino>meth^^ 
mefhyl-l 1 ;2,4]oxadiazol-5-yl>pheiiyl]-metiianone 


101 


l-{(S)-2-[(6J-Difluoro-quinoxalin-2-ylamino)-metiiy^^ 
fluoro:phenvlV2-methyl-thiazol-4-yll-metbanone 


102 


l-{(S>2-[(6J-Difluoro-quinoxalm-2-yIammo>meayl]-p 
fluoro-phenyl)-thiazol-4-Yllmethanone 


103 ' 


l-{(S>2-[(6J-Dm\ioro-quinpxalin-2-ylammo>meth^ 
metlM-[l ^,41oxadia2ol-5-yl>-plieiiyl]-methanone 


104 


l-{(S>2-[(6J-Dmuoio-qumoxalin-2-ylamino)-methyl]-pyff^ 
fluoro-phenyl)-lH-pyi:azol-3-yll-methanone 


105 


1- [2-(3-MethyI-[i;2,4]oxadiazol-5-yI>phenyI>l-[(S>-2.(o 

2- ylaminomethyl>-piperidm-l-yll-methanone 


106 


l-[2-(3-Methyl41^,4]oxadiazol-5-yl)-phenyl]-l-{(S>2-[(methyl-ox^ 
blpyridin-2-yl-amino>methyl]-piperidin-l--yl>-meaianone 
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Example 


Compoiind Name 


83 


l-{(S)-2-[(6 J-I>ifluoro-qiunoxalm-2-ylaiiuno>methyl]-^^ -yl) - 1 - 
qiiinoxalin-2-yl-methanone 


84 


l-{(S)-2-[(6,7-Difluoro-qumoxalin"2-ylaiimio>metbylj-^ 
qumolin-3-yl-inethanone 


85 


l-{(S)-2-[(6,7-Difluoro-quinoxalin-2-ylaiiiino>methyl^^^ 
isoquinoIin-3-yl-ixiethanone 


86 


l-{(S)-2-[(6J-Difluoro-quinoxalin-2-ylaxmno)-me*h^ 
inethoxy-pyridin-3 -yl)-methanone 


87 


1 - { (S)-2-[(6,7-Difluoio-qiiinoxaljn-2-ylaminb)-me -yl } - 1 - 
quinoxaliii-6-yl-methanone 


88 


6-[((S>l-{l-[4-(4-Fluoro-phenyl>l-methyl-lH-pyiazol-3-^^^^ 
piperidm-2-yImethyl)-ammol-m(X>tm^ 


89 


l-[5<4-Fluoro-phenyl>2-me1hyl-thiazol-4-yl].l"{(^^ 
pynmidm-2-ylanimo)-methyl]-pipenain-l -yl} -methanone 


90 


l-(lH-Beiizoiimdazol-5-yl>l-[(S>2-(pyrido[2,3-b]pyra2^ 

piperidm-l-yl]-meihanone 

Duplicate of Example 161 


91 


l-{(S)-2-[(6,7-Difluoro-quinoxalin-2«ylanimo>metbyl]-pii^ 
dimethyIainmo-5-(4-fluoro-phenyl)-thia2»i-4-yi>methfi^ 


92 


l.{(S)-2-[(6J-DffluoTO-qiHnoxalm-2-ylaimno>methyl]-p^^ 
dimethyIanuiio-propoxy)-phenyll-methanone 


107 


6-[((S>l-{l-[4-(4-Fluoro-phenyl)-l-methyl-lH-pyraz»l«3-yl]-^^ 
piperidin-2-ylmethyl>methyl-aniino]-idcotinonitrile 


108 


l-((S>2-{[(6J-Difluoro-quinoxalin-2-yl>methyl-amino]-met^^ 
ylVl-r4-(4-fluoro-phenyl)-l-ir«thyl-lH~pyi:azol-3-yl]-met^ 


and pliannaceutically acceptable salts tbereof. 
Additional compounds of foimvda (Q ate selected from: 


Example 


CompundName 


109 


l-{(S>2-[(6J-Difluoro-quinoxalin-2-ylamino>methyl]-piperi 
fluoro-benzofiiran-2-ylVmethanone 


110 


2-[((S)-l.{l-[5<4-Huoro-phenyI>2-methyl-thiazoI-4-yl]^^ 
2-ylme11iyl>ainino]-xucotinonitrile 


111 


2-[((S>l-{l-[2-(3-Methyl-[lA43oxadia2ol-5-yl>phenyl]-methanoy 
2-ylmethyl)-amino]-nicotinonitrile 


112 


2-[((S)-l-{l-[5-<4-Fluon)-phenyl)-2-methyl-tIiiazol-4-yl]-^^ 
2-ylmethyl>aimno]-isonicotinomtrile 


113 


l-Beazo|>]thiophen-2-yl-l-{(S>2-[(6J'<Ufluoro-qumoxalin-2-^^ 
methyll-pipeiidin-l-yU-methanone 


114 


l<lH-Benzoinudazol-5-yl>l-{(S)-2-[(6J-difluoro-quinoxalin-2-^^ 
methyll-piDeridin-l-yU-methanone 


-11- 



wo 02/090355 



PCT/GB02/02042 



Example 


Compound Name 


115 


l-(lH-BenzDtriazol-5o^l>l-{(S>24(6J-difluoio-quu^ 
methyll-piperidin- 1-yl} -methanone 


116 


l-Ben2»tMazol-6-yl-l-{(S)-2-[(6,7-difluoroHiuinoxalin-2^^^ 
piperidin-l-yI}-methanone 


117 


I-/3 4^Dichlon>-phenyl>l-{(SV2-[(6,7-difhioi^ 
piperidm-l-yl}-metfaanone 


118 


l-{(S)-2-[(6,7-Difluoro-quinoxalm-2-yIamino>methyl]-pipOT 
dimethoxy-phenylHnethanone 


121 


1 -Isoquinolin-3-yl-l-[(S)-2-(pyrido[23-b]pyi^^ 
yll-metbanone 


122 


1 1 H-Indol-5-vlV 1 -If SV2-f Dvridor23-blDyrazin-2-ylaminomeffi^ 
yl]-metfaanone 


123 


1 ■r/'RV9./PvriHftr7 "^ATnvrarin-^wlaminomethylVpiperidiprl -yil-l -qumolin-4- 

yl-methanone 




1 -/fSV2-rf6 743ifhioro-^iTiinoxalinr2-vlaminoVmefliyllH>ip^ 
fluoro-phenyl>l -{2-meflioxy-ethyl>lH-pyrazol-3-yl]-metlianone 


125 


1 rsV2-rr6 7-Difluon>-auinoxalin-2-vlaminoVmetbyll-piperidin- 1 -yl } - 1 -f 2,4- 
dimethyl-fhiazol-5-yl>-methanone 


126 


l-{(S)-2-[(6,7-Difluoro-Hiiimoxalin-2-ylammo}-methyl]-pipOT 
flubro-phenyI>l-methyl-lH-[1^31tria2X)l-4-ylVmethano 


127 


6-rffSVl-ll-r4-f4-nuoix)-phenylVl-<2-methoxy-ethylVlH-pyra2DW 
metibanoyl)-piperid]n-2-ylmethyl>ammol-mcotin 


128 


1 -{(S)-2-[(5-Bromo-pyrimidin-2-yiaxnino)-me1hyl]-piperidm-l-yl}^ 1 -[5-(4- 
fluoro-phenyl>2-methyl4hiazol-4-yll-methanone 


129 


l-{(S)-2-[(5-BK)mo-pyrimidiit-2-ylamino)-methyl]-^^ 
fluoro-plienyl>lH-pyrazol-3-yll-methanone 


130 


l-^(S)-2-[(5-Bromo-pyrimidm-2-ylainino)-methyI]-pi^^ 
£luoro-phenyl>-2H-[l A3]triazol-4-yl]-methanone 


131 


l-{(S)-2-[(5-Bromo-pyrimidin-2-ylamino)-methyl]-piperidin- 
yl-methanone 


132 


1 - {(S)-2-[(5-Bromo-pyrimidin-2-ylamino)-methyl]-piperidm 
fluoiD-phenylVl-methyl-lH-ri ;231triazol-4-yll-methanone 


133 


l-{(S>2-[(5-Bromb-pyrimidin-2-ylamino)-methyl]-pipm 
fluoro-phenyiy2-hydroxymethyl-tMa2ol-4-yll-meth^ 


134 • 


l-{(S>2-[(5-Bromo-pyrimidin-2-ylamino>methyl]-pip 
melliyHl^i41oxadiazol-5-yl>phenyll-methanoiie 


135 


l-{(S>2-[(5-Bromc>-pyiimidin-2-ylamino>methyl]-piperidin^ 
yl-methanone 


136 


2-{[(S)-l-(l-lH-Benzoimidazol-5-yl-melhanoyl>piperidin-^^ 
6,7KiifluoroKiuinolme-3-carbonitrile 


137 


6J-Pifluoro-2-{[{S>l-(l-isoqiimolin-3-yl-melhanoyl>piperid^^ 
amino)-quinoline«-3-carboiiitrile 
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Example 


Compound Name 


138 


6J-Difluoro-2-[((S>l-{l-[5-(4-fluoro-phenyl>2-me&yl-thi^ 
methanoyl}-piperidm-2-ylmethyl)-amino]-quinoli^ 


139 


6,7-Dffluoro-2-{[(S>l<l-iiaphtbalen-2-yl-me1hanoyl>piperi^^ 
aiiiino}-qiiinoline-3-carbonilrile 


140 


6,7-Difluoro-2-[((S>l-{l-[4-(4-fluoro-phenyi)-lH-pyrazol-3-^^^ 
piperidiQ-2-ylme&yl>animolH^uinoline-3-ca^ 


141 


67-Difluoro-2-{[(S)-Hl-lH-indoM-yl-meflianoyl>^^ 
aiiiino}-quinoline-3-carbonitrile 


142 


2- { [(Sy 1 -( 1 -BttizotWazol-^yl-methanoyl)-piperidm-2-ylQaethyl]^ -6,7- 
difluoro-qiunoline-3-carbonitrile 


143 


l-{(S)-2-[(6J'Difluoro-qiimoxalin-2-ylamiiw 
naphthaleii-2-yl-raethaiione 


144 


l-{(S>2-[(6,7-DifluoK)-qi3inoxalin-2-ylamino)-met^^ 
fluoro-benzofuran-2--yl)-methanone 


145 


l-{(S>2-[(6,7-Difluoro-quinoxalin-2-ylainino)-me1hyl]-piperid^ 
fluoro-beiizofiiian-2-yl)-methanone 


146 


l-{(S)-2-[(6J-Difluoro-qumoxa]in-2-ylamino)-meth^ 
£luoro-beBZofuran-2-yl)-methaiione 


147 


l-(5,7-Difluoro-bejizofuran-2-yl)-l-{(S)-2-[(6J-difluon^ 
methyll-piperidin-1 -yl}-methanone 


148 


2-[((S)-l-{l-[4-(4-Fluoro-phenyl)-lH-pyraz»l-3-yl]-metbanoyl}-^^ 
ylmethyl)-ainino]-iucx>tinonitriIe 


149 


2-[((S>l-{l-[4-(4-nuoro-phenyl>l-methyl-lH-pyi:az^ 
piperidin-2-ybiiethyl)-ainmo]-Bicotinonitrile 


150 


2-[((S)- 1 -{ 1 -[4-(4-Fluoro-phenyl)- 1 -metbyM H-pyrazol-3-yl]-inethanoyl}- 

piperidin-2-ylmethyl)-amino]-isonicotinomtrile 


151 


l-{(S)-2-[(5-Bromo-pyrimidin-2-ylainino)-metiiyll-piperi 
ciimethylamino-propo3or>phenyl]-tWophen-3-yl}-metii^ 


152 


l-{2-[(6,7-Difluoro-qumoxalm-2-ylanimo)-methyI]-piperi 
dimethylai]Mno-pix)poxy>phenyl]-thiophen-3-yl}-methanone 


153 


l-{2-[(6,7-Difluoro-quinoxalin-2-ylanimo>me1hyl]-pi^^ 
S-yl-methanone 


154 


l-{(S)-2-[(6,7-Difliion)-qumoxalm-2-ylammo)-met^^ 
methyHH-mdol-2-yl>methanone 


155 • 


1 -{(S>2-[(6 J-Difluoro-quinoxalin-2-ylamino)-methyl]-piperidin- 1 -yl}-l -(IH- 
indol-6-yl)-methanone 


156 


l-Beiizo[l,23]1hiadiazol-5-yl-l-{(S>24(6,7-difluoro-qumo3^^ 
mefliyl]-piperidin-l-yl}-methanone 


157 


3-(l~{(S)-2-[(6,7-Difluoro-qumoxdm-2-ylaiiiino)-methyl]-piperidi^^ 
ineihanoyl>benzoic acid methyl ester 


158 


1 - {(S>2-[(6 J-Difiuoro-quinoxalm-2-ylamino>methyl]-piperidin-l -^^ 
dimethylamino-ethyi)-4-(4-fluoro-phenyI)-lH-pyrazol-3-yi]-meth 
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Example 


Compound Name 


159 


l-{(S>2-[(5TBrom6-j>yrimidto-2-j4amino>meai>i]-ia 
dimethylammo-ethyl)^4-fluoK>-pheoyl>lH-pyrazol-3-yll-methanone 


160 


l.[4^4-Fluon>-phemyl>H2-methoxy-<thyl)-lH-pjTOzoI-3 
(pyrido[2,3-b]pyiazm-2-:^aminomethylVpiperidin-l-yll-metl^ 


162 


\ -(1 H-Pf»T»-y»'^i*1«y^1-^y1)-1 -{(S)-'?-[(^-hmmo-iyrimidm-2-yIamiiioVmefliyl]- 
piperidiii-l-yI>-metiianone 


163 


l-Bemofunai-2-yl-l-{(S>2-I(5-bromo-pyrimidin-2-ylamino>m^ii^^ 
1 -yl>-medianone 


164 


l-{(S>2-[(5-Bromo-pyrimidm-2-^amiiM))-infi«iiyI]-iriperi^ 
methoxy-plienyI)-metbanone 


165 


l-{(S)-2-[(5-Bromo-pyrimidm-2-ylamino>mefliyl]-piperidin-l-yl}-l-^^ 
^-metbanone 


166 


l-{(S)-2-[(6J-Difluoro-qumoxalin-2o'lammo>metliyl]-pi^ 
dimethylamino-propoxy)-phenyl1-metbanotie 


170 


l-{(S>2-[(5-Bnimo-B(>dmidin-2-ylamiiio>me%l]-^ 
fluorophenyl>l -methyi-lH-pyrazoI-S-yll-methanone 


119 


l-{(S>24(6,7-Difluoro-quinoxalin-2-ylammo>methyi]-^ 
ethyl-4-(4-£luorcHpheayl>lH-pyrazol-3-yll-metham 


120 


l-{(S>2-[(6,7-DifluonMiuinoxalm-2-ylainm 
fluoro-phenyl)-2H-[l A3]triazol-4-yl]-me1banone 


167 


l-{(S>2-[(5-Bromo-pyriaiidin-2-ylammo>methyU^^ 
fluoro-phenyl>l -melhyl-lH-pyra2x>l-3-yl]-meflianone 


168 


l-{(S)-2-[(67-Difluoro-qumoxalin-2-ylammo)-me1h^^^ 
fluoro-phenyl>thiazol-4-yl]-metbanone 


169 


l-{(S^2-[(6,7-Difluoro-quinoxalm-2-ylammo>me&^^ 
fluon)-phenyl>l-inethyl-lH-pyraaol-3-yll-meth^ 


171 


l-{2-[((S)-l-{l-[4-(4-Fluoro-phOTyl>l-methyl-lH-pyrazol-3 
piperidin-2«ylme^hyl>anibiol-pyriim -ethanone 


172 


l-[4^4-Huoro-phenyl>l-me«i)d-lH-pyra2»l-3-yl]-l-^^^ 
ethyl>pyriiiudin-2-ylainino]-methyl}-piperidin-l-yl> 


173 


2-[((S>l'{l-[4-(4-nuoro-phenyl>l-methyl-lH-pyia26 
piperidin-2-ylmethyl>aininol-pyrimidine-5H:^ 


174 


3-<l-{(S>2-[(6,7-DifluoiOKiiimoxalinr2-ylamm 
metharioyl>N-methyl-benzamide 



and pharmaceudcally acceptable salts thereof. 



Fmther compounds of formula (I) are selected from: 



Example 


Compound Name 


. 175 


l-{(S>24(5-Bromo-pyriinidm-2'ylamino>methyl]-pipe^ 
metfaanone 



-14- 



wo 02/090355 



PCT/GB02/02042 





f^omnniTTirl TO'siTrii* 


176 


1 -{(S)-2-[(5-Bromo-pyriinidin-2-ylamino)-meth^^ 
fluoro-phenYlV2-liYdrox\Tiiet]Tvl-tMaTol-4»-^^ 


177 


l-{(S>-2-[(5-Bromo-pyriiiiidin-2-ylaimM 
fluoro-phenyl>lH-pyra2ol-3-yl]-meflianone 


178 


1 - {(S)-2-[(5-Bromo-pyrimidin-2-yIaiiiino>me^^^ 
yl-meflianone 


179 


l-{(S)-2-[(5-Bromo-pyriinidm-2-ylamino>me1^^ 
phenyl>metfaanone 


180 


1 - {(S>2-[(5-Bromo-pyrinudm-2-ylammo>mefl^^^ 
5-phenyl~thiazol-4-yl)-methanone 


181 


l-{(S>2-[(5-Bromo-pyrimidin-2-ylamino>methyl]-pyiTO 
dime1faylainino-propoxy>phenyl]-2-methyi-tMa2ol-4-yl}-^^ 


182 


l-{(S)-2-[(5-BK)mc>-pyrinudin-2-ylamino>methyl]-p 
phenyl)-metbaiione 


183 


l-{(S>2-[(5-Bromo-pyriinidin-2-ylamuio>me^ 
isopropoxy-phenyl>methanone 


184 


l-(2-Benzyloxy-phenyl)-l-{(S)-2-[(5-bromo-pyrimidin-2-yl^^ 
pyrrolidin-l-yl}-methanone 


185 


1 -[3-(l - {(S)-2-[(5-Bromo-pyrimidin-2-ylamino>methyl]-pyn:oUd^ -yl}- 
methanoyl>4-ethoxy-p]ienyl]-ethanone 


186 


l-{(S>2-[(5-Bromo-pyriimdm-2-ylamino>me%^ 
6-inethoxy-phenyl>methanone 


187 


l-{(S>2-[(5-Bromo-pyriimdin-2-ylaxnino>me1iQrl]-py^ 
6-methyl-phenyl)-methanone 


I8S 


I -{(S>2-[(5-Bromo-pyrinudin-2-ylauiino>methyi]-p 
naphthalen- 1 -yl)-methanone 


189 


l-{(S>2-[(5-Bromo-pyrirmdin-2-ylainino)-me%l]-pym)l^^ 
fluoro-phenyl)-2-methyl-1hiazol-4-yl]-me1hano 


190 


l-{(S)-2-[(5-Bromo-pyiinudm-2-ylamino)-methyl]-^ 
fluoro-phenyl)-2-methyl-fhiazoI-4-yI]-methanone 


191 


l-{(S)-2-[(5-Bromo-pyriii)idin-2-ylamino)-meth^^^ 
fluon>-phenyl)-thiazol-4-yl]-med}anone 


192 


1 -{(S)-2-[(5-Bromo-pyrinudin-2-ylammo>methyl>^ 
thiazol-4-yl)-methanone 
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Example 


ConipoiDidName ; 


lyj 


* T H^/'^'Lw'^pjroino-pjgiTnioin-z^yi | - I-(2-methyl- 
4-pheii^-tMa2X)l-S*yO-methanoiie 


194 


l-{(S>24(5-Biomo-pyrimidm-2-)dainino>metli>4]-py^ 
fluoro-phea>d)-2-meth34-1hiazol-4->d]Tmetlianon^^ 


195 


1 - {(S>2-[(5-Bromo-p>aimidin-2-)dainmo)-m^>i]^^ 
methyl-[l^,4]oxadiazoI-5-yl)-phen3d]-methaxu>i]^ 


196 


1- {(S>2-[(5-Bmmo-pyrimidin-2-yianuno>me&^^ 
cUorc>-phmyl)-2-methyl-thia2X)l-4-yi]-methanpne 


197 


l-{(S)-2-[(5-Bromo-pyridin-2-ylaiiiino)-methyl]-pyTO 
phenyl)-2-mefliyi-Mazol-4-yl]-metlianone , 


198 


1- f f SV2-rf 5-Bioino--BV]idiii--2-SdaiiiinDVinet^^ -l-r4-f4-fliioitw 

phenyi)-l -meth3d-lH-pyra2ol-3-yl]-'methanone 


199 


l-[3-<Benzooxazol-2-ylaDiiiK>methyl>moipto 
[1 ^,4]oxadiazol-5-yi)-phenyl]-methanone 


200 


1- {3-[(5-BTomo-pyrimidin-2->4amino)-methyl]-moi^^ 
phenyi>l-methyl-lH-pyrazol-3->}i>metha]ioiie 


ZUi 


1 - t^i3^-z-L^3-Jb>romc>-pynmiain-z«yi 
fluoio-phaiyl)-tbiazol-4-yl]-metiianone 


^\jJu 


1 " L\ r> ■« » 1 1 1 1 n III 1 11 111— x.»y 1 ^ M M M * '1 g« ny ' J Pj ""'iniT*^ i yi J J-^*r" 

medioxv^phen3d>2-mefh:^-ffaiazol-4-yl]-metlia]ioiie 




metixaiioyl} -pipeddin->2-ylmethy 1 >-aiiuno]-beDZonitrile ' 




metbanoyl} -piperidin-2->4methyl>amino]-benzomtrile 




^, j-jjiiiuoii>-*t-|^^o^-i - \ I -|^*r-\^*Hiiuoro-pii6nyi^ ixz^pjuozoxo-yij-jiiciiiaiioyi/' 
piperidin-2-ylme1hyl)-amino]-beii2omtrile 


zuo 


metfaanoyi} -piperidin-2-^taefliyl)-amino]-benzoiutrile 


207 


difluoro-benzonitrile 


208 


3,5-Difluoro-4-[((S)-l - {1 -[5^4-fluon>-phenyl)-2-meffiyl-tMazol-4-yQ^ 
met3ianoyl>-pynx>Hdin-2-yimethyl>anim 


209 


1 - {(S)-2-[(5-Bromo-pyrimidin-2-ylamino)-methyl]-p 
dime1hylaniino-5'(4-fIuon>-phea^>tUazol<4-yll-^ 


210 


l-(2-Aiiiino-5-phenyl-tMazol-4-yl>l-{(S>2-[(5-biomcHpyi^ 
methyll-pynolidin-l-ylj-methanone 
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Example 


Compound Name . 


211 


l-{(S>2-[(5-Bromo-p>Timidm-2-ylamiBO)-methyl]-py^ 
methoxy-phenyl)-2-methyl-thiazol-4-yI]-methanane 


212 


1- {(S)-2-[(5-Biomo-pyrimidin-2-ylainino>me^ 
jQuoro-phenyl)-tbiophen-3-yll-me1hanone 


213 


1- {(S)-2-[(5-Bromo-pyrimidin-2-ylammo)-me1hyl]-pyiTO 

2- :^-pheayl)'metlianoiie 


214 


l-{(S>2-[(5-Bromo-pyiimidm-2-yIainino>methyl]-pyCT 
(3-methyl-[l,2,4]oxadiazol-5-yl)-phenyl]-methanone 


215 


1- {(S>2-[(5-Bromo-pyrimidin-2-54amino>melhyl]-pyTO 
methoxyTphenyD-thiophen-B-yll-metlianone . 


216 


l-{(S)-2-[(5-Etfayl-pyriinidin-2-'ylanuno)-me1hyi]-p^ 
phenyl>2-methyl-lJuazol-4-ylVmethanone , 


217 


1 ■<(S)-2- {[(5-Bromo-pyrimidin-2-y]>methyl-amino]-me&yl}^ -yl)-l- 
[5-(4-fluoro-phenyl)-2-methyl-tiuazol-4-yl]-methanone 


218 


l-((S>2-{[(5-Bromo-pyrimidm-2-yl>methyl-amino]-methyl^ 
[4-(4-£luoit}-ph6n>4)-l-mediyl-l^-pyrazol-3-yl]-metb^ 


219 


l-{(S>2-[(5-Bromo~pyrimidin-2-ylammo)-me1iiyl]-pyTO 
£luoro-phenyl>2-methoxy-thiazol-4-yl]-melhanone 


220 


1- {(S)-2-[(5-Bromo-pyriinidm-2->4amino)-methy^^ 
(3-methyl-[ 1 A4]oxadiazol-5-yl)-phenyl]-metlianone 


221 


l-{(S)-2-[(5-Bromo-pyrimidin-2-ylamino>methyl]-pyiTOKdin-^ 
thiophenr3-yl)-methanone 


222 


2'-(l-{(S>2-[(5-Bromo-pyriimdin-2-ylamino)methyl]^^ 
methanoyl)-biphenyl-4-carbonitiile 


223 


l-{(S)-2-[(5-Biomo-pyrimidin-2--ylamino)-methyl]-pyff 
methoxy-phenyl>-1hiopheii-3-yl]-mefhanone 


224 


l-{(S)-2-[(5-Bromo-pyriimdin-2-yiamino)-methyl]-pyrro 
1 -yl-phenyl)-methanone 


225 


l-{2-[((S>l-{l-[5<4-ChloK)-phenyI>2-methyI-thiaXoI-4^^ 
pyrroUdin-2-ylmethyl>ammol-pyrimidin-5-yl}-etlianone 


226 


1 - {(S)-2-[(5-Chloro-pyrimidin-2-ylaiiuno>methyl]~pym>lidm^ -1 -[5-(4- 
fluoio-phenyl)-2-methyI-thiazol-4-yll-metbanone 


227 


1- {(S)-2-[(5-Oiloto«pyrinudin-2-ylamia 
methyHl ,2,4]oxadiazol-5-yl>phenyl]-methanone 


228 


l-[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yl]-l-{(S)72|;(5-meth^^ 
ylaxiuno>me11iyl]-pynioUdm-l-yI>-mefhanone 


229 


6-[((S)-l-{l-[5-(4~Fluoro-phenyl)-2-mefhyl-thiazol-4-yl]met^ 
ylmethyl)-amino]-iiicotinonitrile 


230 


5-(l-{2-[(5-Bromo-pyrimidin-2-ylammo)-methyl]-piperidin-l-yl}-m 
benzo[ 1 ,4] oxaziii-3-one 


231 


l'{(S)-2-[(5-BromO"pyiimidin-2-yIammo)-methyl]-piperidin-l-yl}-l-[^^ 
phenyl)-l-(2-piperidm-l-yl-ethyl>li7-pyrazol-3-yll-methanone 
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Bxanqple 


Conq)oundNanie . 


232 


1-f fSV2-r(^5-Bix>mo-DYriimdm-2-vianii^ -vll-l -F i ^O- 
dimetii>4ammc>-ethyi>4-(4-£luoiD-phen5^1/^^ 


233 


1 - ! f S V2-rr 5-Broiiio-T)vriinidin-2-vlaminoVmet^^ -vl\ -i -ro-i»*Vi\>i ^ 
(4-fluoro-phenyl>-thiazol-4-yl]-metiianoiie 


234 


1 "r5'<4-Fluoro-phenYlV-2-methvl-lMazol-4-vll-l - 1 rSV2:-rr6-methv1.2- 
methylsulfanyl-pyrimidin-4->dmnmo>meth>i^ 


235 


pynii2idm-4-ylamiiK)>metfayll^ynoHdin-l-^}-i^^ 


236 


1 " if SV2-r(LHine&vi-trifluoiDiiieth\i-Dvrii^ - 
yl}-H5^4-fIuoio-phenylV2-methyi-tliiazol-4r^l-meth^ 


237 


1 - f f S V2-rf 2*6-Dime<hvl-Bvrimidm-4- -v1 «1 -F ^U/L 
fluoro-phenyl>-2-meth>i-thiazol-4->1]-methanone 


238 


1 -rS-»r4^TniinTT>-1^yif^^ylV^-m#*fVl'X/}-ttlTa?'rt1-/1--sy1?. l - fi'^'\.^ r/V^ friflnfirriTvir'ftiiil 

pyrijnidin-4-ylanimo>methyl]-pynx>Udin-l->i}^^ 


239 


(4-flu6ro-phenyl)-2-methyl-thiazol"4-yl>methanone 


240 


J. \ w^-JDi %Jiii%j~pyi 1 III liim-'^-yi j-TTietny i»amiTioj<-7f|fiTqy]|^ -TTi^j^ 

(4'fluoix>-phenyl>tMophen-3-yl]-meihanQiie 


241 


qiiinolin-8-yl>iiiethanone 


242 


I'-l^-mefhanone 


243 


quinolin-5-yi>metlianone 


244 


* W^^/ *• LV.*' X \jxxx\j^p jM. mimii i^a'-jtao mill ijj^muxsuijIj^ijl^jci, lujui" x jri/~i"i j~iBlCiiiyi 

qumolin-4-yl)-metlianone 


245 


1 - ffSV-2'^rf 5-BTTOTnO'*nvriiiriiHin-5wlflminnVTn#»fliv11-T»m _ vll.l ^- 

dichloio-phenyO-m^hanone 


246 


methyl-K}uinoIm-8--yI)-methanone 


247 


1 -r5-(^4-C^loTO-nhetlvl V2-methv1--t1lia7ril-4-v!1-l - fr^V7-rC^-rVilrYrrv.Ti\7riTniHin 9 

ylamino)-metiiyl]-pynx>lidm-l -3*} -methanone 


248 


l-(2-rrrSVl-f l-r2-f3-Metfavl-ri 2 41oxadia2ol-S-vlVnhenvn-mpthannvn- 
pynT>lidin-2-ylmeth>i>amino]-pyrimindm-5 


249 


l-[5-(4-Fluoio-phenyi)-2-methyl-tMazol-4-yl]-l-{(S)-2-[(5-tr^ 
pyrimidm-2-ylamino>methyll-pym>Udin-l -^>-me^^ 


250 


l-{(S)-2-[(5-Bromo-pyiicnidin-2-34amino>me&^^ 
quinolin-8-yl>-methanone 


251 


l-{(S)-2-[(5-Chlon>-pyriimdin-2-ylain^ 
dimethylainmo-5-(4-fluoro-i5henyi>tMazol-4-yi]-met^^ 


252 


1- {(S>2-[(5-Chloit>-pyrimidin-2-ylainino>meth^^^ 

2- yl-phenyi)-methanone 
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Example 


Compound Name . 


253 


1- {(S>2-[(5-Chlom-p>dmidin-2-ylamino)-me1hyl]-p)^ 
(4-jQuoro*pheayl)-tbiazol-4-yll-me&anone 


254 


l-Biphenyl-2-yl-l-{(S>2-[(5HMoio-pyrimidm-2-yl^^ 
ylj-metfaanone 


255 


l-{(S>2-[(5-Biomo-pyrimidin-2-ylammo)-methyl]-p3^ 
dichloio-phenyl)-me11ianone 


256 


l-{5-[3-(4-ahloro-butoxy>phenyl]-2-methyl-thiazoM^^ 
pyrimidin-2-ylamiiio)-methyll-pyirolidin-l -yl}-me11ianone 


257 


l-{(S>2-[(5<Moro-pyrimidm-2-ylammo>me% 
isopropyl-[i;2,4]oxadiazol-5-yl>phenyl]-methanone 


258 


1 - {(S)-2-[(5-Biomo-pyrimidin-2-ylamino>methyl]^yrrolidin-l-^^^ 
isopropyl-[ 1 ^,4]oxadiazoI-5-yl)-phenyl]-methanone 


259 


1 - {3-[(5-Bromo-pyridm-2-yiammo)-methyl]-moipholin-4-yi}-l-^^ 
phenyi>thiopheii-3-yl]-methanone 


260 


l-{(S>2-[(5-Bromo-pyrimidin-2-ylamino)-methyl]-piperidm 
dimefhyl-quinolin-S-^ >mettiaiione 


261 


l-{(S>2-[(5-Bromo-pyrimidin-2-ylanimo>methyl]^^^ 
qumolm-4-yl)-methanone 


262 


l-{(S)«2-[(5-Bix)mo-pyrimidm-2->dammo>met^^^ 
qiiinolm-4-yl)-methanone 


263 


l-{(S)-2-[(5-Bromo-pyriinidin-2-ylamino)-methyl]-piperi 
quiiiolin-4-yl>me11ianoiie 


264 


1 ~ {(S>2-[(5-Bn)mo-pyrimidin-2-ylammo>methyl]-piperi^ 
quinolin-8-yl)-methanone 


265 


l-{(S)-2-[(5-Bromo-^pyrimidin-2-ylamino)-methyl]-^^ 
qiiinolui-4-yl)-meaianone 


266 


l-{(S)-2-[(5-Bromo-pyrimidin-2-ylamino>metfayi]-piperidm-l-^^^ 
dimethylammo-propyl)-4-(4-fluoioph«iyl>ljy-pyrazoK3-yl]-met^ 


267 


l-{(S)-2H:(5<Moio-pyrimidin-2-yiamino).me&^^ 
dime^>iammo-ethyl)-4-(4-fluoropheayi)-liif-pyraOT 


268 


1 - {(S)-2-[(5-(:Moro-pyriinidto-2-)daiiiino)-methyl]-piperi^ 
phenyiy 1 ■'(2-piperidine- 1 -yl-ethyl)- I/r-pyrazol-3-yl]-methanone 


269 


1 - {(S)-2-[(5-Chloro-pyrmidm-2-ylamino)-methyl]-piperidm -l-[4-(4-fluoio- 
phenyl)-l-(3-piperidine-l-yl-propyl)-ljy-pyra2ol-3-yl]-me1hanone 


270 


1 -((S)-2- {[(5-Bromo-p)ranidin-2-yl)-methyl-amino]-methy^ 
isoquinolin-l-yl-methanone 


271 


l-((S>2-{[(5-Bromo-pyrinudin-2-yl)-methyl-amino]-meth^ 
(2,3-dichloro-phenyl)-methanone 


272 


1- {(S)-2-[(5-CWoio-pyiimidm-2-yiainino>meth^^ 
dimethylammomethyl-5-(4-fluoro-phenyl)-thiazol-4-yI]-methanone 


273 


l-((S>2-{[(5-Bromo-pyrimidiiv-2-yl)-methyl-ammo]-me 
methyl-qumolin-4-yl>methanone 
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Example 


Compound Name . 


274 


1-{(S>2- {t(5-Bn)mo-pyrimidm-2-yI)-m 
methylHiuinolin-5-yl>methanone 


275 


1- {(S)-2-[(5-CHoro-pyiimidin-2-ylamino>methy -[5-<4-fluoro- 
phenyl>-2-metiiyl-fluazol-4-yll-methanone 



and phannaceutically accqptable salts thereof. 



Preferred compounds of formula (I) are selected from: 



Example 


Compound Name 


1 


l-[2-(BCT20oxazol-2-y[ainiiiomelhyl>piperidm-l^ 
lliiazol-4-yl>meQianone 


32 


1 -[(S)-2-0Benzooxazol-2-ylammometh>i)-pipmdm-l-yij-l-[5-(4-f^^ 
phen:v*>-2-methyl4biazol-4-yl]-methanone 




fluoro-phOTylV2H-pyrazol-3-yn-methanone 


105 


l-[2K3-MefliyHlA4]oxadiazol-5«)4>phenyl]-l-[(R>2-^^^ 
blpyridm-2-)4ainmomethyI)-piperidm-l -yi]-methaiione 


106 


l-r2-r3-Meth\d-ri*2»41oxadiazol-5-ylVphen^Vl-{(RV2-rto 
b]pyridin-2*yl-amiiio)-mefliyl]-piperidjn-l-yl}-meaiaii^ 


MY1 
W/ 


/;_r^/'Q'\- 1 /I \AJ[±JR\\ 1 rktrk-nh **n vlV 1 -tYi eth vl- 1 TT-Tvvrgi'yf>l»^-.vn-tntf»rtiflTinvi 

piperidm-2-ylmethyi)-methyI-aimno]-nicotinonitriIe 


108 


H(S)-2-{[(6,7-Difluoro-quinoxalm-2-yl>methyl-amino]^^ 
>d>l-[4-(4-fluoiD-ph€nyl)-l-m^^-lH-pyrazolO-yl]-methanone 


171 


l-{2-[((S>l-{l-[4<4-Fluoio-phOTylH-niethyl-lH-pyrazol-3-^^ 
piperidin-2-ylmethyl)-ammo]-pyriinidin-5-yI} -ethanone 


172 


l-[4<4-Fluoro-phenyi)-l-methyl-lH-pyrazol-3-yl]-lK(S>2-{[5-<l-h 
ethyl)-pyrimidin-2-5dammo]-methyl}-piperidin-l-yl)-methanone 


173 


2-[((S>l-{l-[4<4-Fluoto-phenyl>l-methyl-lH-pyrazol-3-yl]^^ 
pip^dm-2-ylmethyl)-ammo]-pyxiimdm 


174 


3Kl-{(S>2-I(6,7-I)i£hioro-qumoxaliD-2-^)dammo)^^ 
metlianoyi)-N-metfa3d4>eiizamide 


194 


l,{(S)-2-[(5-Bromo-pyrimidm-2->lamino>metiiyi]-^ 
fluon>-phenyl>-2-metliyl-aiiazol-4->i]-methanone 


195 


l-{(S>2-[(5-Bibmo-pyrimidm-2-ylamino>mefliyy 
methyl-[lA4]oxadiazol-5-yl>-pheii)4]-metiianone 


196 


l-{(S>2-[(5-Bromo-pyrimidin-2-)4aniino>memyl]-pyrro 
chIoro-phenyl)-2-methyi-tbiazol-4-yl]-methaiione 
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Example 


Compound Name 


197 


l-{(S)-2-[(5-BromD-pyridm-2-ylamino>methyl]-pyrroUd^ 
fluoTo-phenyl)-2-methyl-tbiazol-4-yl]-methanoiie 


198 


l-{(S)-2-[(5-Bromo-pyridm-2-ylammo)-methyl]-pyiToli*^^ 
fluoro-phenyl)-! -methyl-lH-pyrazol-3-yl]-methanone 


200 


l-{3-[(5-Bromo-pyrimidin-2-y]amiBo)-methyl]-moipholm-4-yl} 
fluoro-phenyl)-! -methyl- lH-pyTazol-3-yl]-methanone 


203 


3,5-Dffluon)-4-[((S>l-{l-[5-(4-fluoro-phenyl)-2-methyl-1hiazol-4-yl]- 
methanoyl}-piperidin-2-ylmethyl)-amino]-beDzomtiile 


20« 


3,5-Difluoro-4-[((S> 1 -{ 1 45«<4-fluoro-phenyl>2-methyl-thiazol-4-yl]- 
methanoyl}-pym)Hdin-2-ylmethyl)-ainino]-b^rzomtrile 


216 


l-{(S)-2-[(5-Ethyl-pyrimidm-2-ylamino)-methyl]-pynx)Kd^^ 
fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanone 


217 


l-((S)-2-{[(5-Bromo-pyrimidin-2-yI>methyl-amino]-methyl}-pyiroUdm 
1 -[5-(4-fluoio-phenyl)-2-methyl-thiazol-4-yI]-methanone 


218 


1 -((S)-2- {[(5-Bix)mo-pyrimidin-2-yl)-methyl-ammo]-methyl} -pyrrolidin- 1-yl)- 
1 ~[4-(4-fluoro-phei]yl)-l -me1hyl-l/f-pyrazol-3-yI]-methanone 


225 


l-{2-[((S>l -{ 1 -[5-(4-Chloro-phenyl>2-methyl-thiazol-4-yl]-melhanoyl}- 
pyiToUdin-2-ylmethyl)-ammo]-pyrimidm-5-yl}-ethanone 


226 


l-{(S>2-[(5-CUoro-pyrmiidin-2-ylamino)-methyl]-pyiTOU 
fluoro-phenyl)-2-methyl-thiazol-4-yl]-metibanone 


227 


l-{(S>2-[(5-CWoro-pyrimidin-2-ylamino)-methyl]-pyiTO 
methyl-[l ,234]oxadiazol-5-yl)-phenyl]-methanone 


228 


1 -[5-(4-Fluoro-phenyl>2-me&yl-1haizol-4-yl]-l -{{S)-2-[(5-me1hyl-pyrinudm- 
2-ylamino>methyl]-pyrrolidin-l-yl}-methanone 


229 


6-[((S>l-{l-[5-(4-nuoio-phenyl)-2.methyl-1iiia2X)l-4-yl]-me 
pyn'oHdin-2-ylmethyl)-amino]-nicotinomtrile 


234 


l-[5-(4-Fluoro-phenyl>2-methyl-tMa2X)l-4-yI]-l-{(S>2-[(6-met^^^ 
methylsuIfanyi-primidin-4-ylamino)-methyl]-pyiTolidm^ 


235 


l.[5-(4.Fluoro-phenyl>2-methyl-fliia2»l-4-yl]-l-{(S>24(2-^ 
pyrimidin-4-ylamino)-methyl]-pyrrolidm-l-yl}-methanone 


239 


1 -(3-{ [(5-Bromo-p3aimidin-2-yl>methyl-amino]-methyl}-moipholm 
[5-(4-fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanone 


240 


l-(3-{[(5-Bromo-pyrimidm-2-yl>me1hyl-amino]-me1hyl}-moipholln 
[2-(4-fluoro-phenyl)-thiopheii-3-yl]-methanone 


249 


l-[5-(4-Fluoro-phenyl)-2-methyl-thia2»l-4-yl]-l-{(S>2-[(5-trifl^^ 
pyrimidin-2-ylammo>methyl]-pyrrolidin-l -yl} -methanone 



and phaimaceutically acceptable salts tboeof. 
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When a halogen atom is present in the compound of foimula (I) it may be fluorine, 
chlorine^ bromine or iodine. 

When the compound of fonnula (T) contains an alkyl gxoijp, vAether alone or 
foiming part of a larger groiq), e.g. alkoxy of alkylthio, the alkyl group may be straight 
5 chain, branched or cyclic, or combinations thereof, it is j^ferably methyl or ethyl. 

When used herein the term aryl means a 5 - to 6- membered aromatic ring fiw 
example phenyl, or a 7 to 12 membered bicyclic ring system vtdiere at least one of die rings 
is aromatic for example naphthyl. 

It will be appreciated that compounds of fonnula (I) may exist as or 
1 0 enantiomers. The present invention includes within its scope all such isomers, including 
mixtures. Where additional chiral centres are present in compounds of fonnula (I), the 
present invention includes within its scope all possible diastereoismers, including mixtures 
thereof The different isomeric forms may be separated or resolved one j&om the other by 
conventional methods, or any given isomer may be obtained by conventional synthetic 
15 methods or by stereospecific or asymmetric syatheses. 

It will be understood that the invention includes pharmaceutically acceptable 
derivatives of compounds of formula (1) and that these arc included within the scope of the 
invention. 

Particular compounds according to the invention include those mentioned in the 

20 examples and their pharmaceutically acceptable derivatives. 

As used herein "phamaaceuticaUy acceptable derivative" includes any 
phannaceutically acceptable salt, ester or salt of such ester of a compound of fonnula Q) 
vAdch^ upon administration to the recipient is capable of providing (directly or indirectiy) a 
compoimd of formula (Q or an active metabohte or residue thereof. 

25 It will be appreciated that for use in medicine the salts of the compounds of fonnula 

(0 should be phannaceutically acceptable. Suitable phannaceutically accq)table salts will 
be apparent to tiiose skilled in the art and include acid addition salts formed with inoiganic 
acids e.g. hydrochloric, hydrobromic, sulphuric, nitric or phosphoric acid; and organic acids 
e.g. succinic, maleic, acetic, fomaric, citric, tartaric, benzoic, p-toluenesulfonic, 

30 methanesulfonic or naphtiialenesulfonic acid. Other salts e.g. oxalates, may be used, for 
example in the isolation of compoxmds of formula (I) and are included within the scope of 
this invention. Also included within the scope of the invention are solvates and hydrates of 
compounds of formula (I). . _ 

Certain of the compounds of formula Q) may form acid addition salts with one or 

35 more equivalents of the acid. The present invention incliides within its scope all possible 
stoichiometric and non-stoichiometric fonns. 

Since the compounds of formula (I) are intended for use in phannaceutical 
compositions it will readily be understood that they are each preferably provided in 
substantially pure form, for example at least 60% pure, more suitably at least 75% pure and 

40 preferably at least 85%, especially at least 98% pure (% arc on a weight for weight basis). 
Impure preparations of the compoimds may be used for preparing the more pure forms used 
in the pharmaceutical compositions. 



-22- 



wo 02/090355 



PCT/GB02/02042 



According to a further feature of the invention there is provided a process for the 
preparation of compounds of formula ® and derivatives thereof. The following schemes 
detail some synthetic routes to compoimds of the invention. 

Scheme la 

(X J!!. CI 



P 

(IV) 



P 

(V) 



I 



deprotection 




.X. 



(Ill) 




^(CH,)„-NR-(CH,),^^ ^ >"^(CH,)„-NR-(CH,),W 

wherein Ar^ Ai^, Y, m, p and R are as defined for formula (0, and 1? are leaving groups, 
10 and Pis a protecting group. 

Examples of suitable leaving groups include halogen, hydroxy, OSOzMe, 
OS02(4-tolyl). The reaction of (V) with (VI) preferably proceeds in an inert solvent such as 
N,N-dimethylfonnamide in the presence of a base such as triethylamine, sodium hydride or 
potassium t-butoxide. 

15 

Scheme lb 
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(CHj)„-NR(CH2)pAr' 



(IX) 




CX 



1 



(IV) 
deprotection 



isl' ^(CH2)„NHR 
^ (Vlll) 



'^y^^^^(CH,), 

H 



Xdll) 



y„-NR-(CH2)pnAr' 



(") 



(CH2)„4^R-{CH2V-Ar' 



(I) 



Reaction of (VIII) with QX) proceeds in an inert solvent such as dimethylfonnamide 
or xylene in the presence of a base such as potassium carbonate or diisopiopylethylamine^ 
preferably at elevated temperatures. 

Alternatively where mis 1 andpisOor 1 compounds maybe prepared as shown in 
sdieme Ic. 



Scheme Ic 



° (XI) 

Ok 



\ m 



(CH2)m-NHP 



(OynvNHP 



cl^;>rotecGon 



P^O deprotection 



(CH2)nvNHR 



(CHa)„-NR^CH^-/tfV 



(I) 



(XIII) 

Reaction of (XI) with an alkylating agent (Cm)L' proceeds in the presence of a base 
10 such as soditmi hydride in an in^ solvent such as dimethylfoimamide. 

Examples of suitable leaving groins \} include halogen, hydroxy, OC(=0)alkyl and 
OC(=0)0-alkyL The transformation (DT) to (I) inay be carried oirt in an inert solvent such as 
dichlorometfaahe^ in the presence ofa base such as triethylamine. Alternatively this step 
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may be carried out when represents hydroxy, in which case reaction with (II) takes place 
in an inert solvent sudi as dichloromethane in the presence of a diimide reagent such as 1- 
ethyl-3-(3-dimethylaminoprop3d)carbodiiniide hydrochloride, and an activator such as 1- 
hydroxybenzotriazole. 

5 Bcamples of protecting groups P include /-butyloxycarbonyl, trifluoroacetyl , 

optionally substitued benzyl and benzyloxycaAonyl. Deprotection conditions are 
respectively, acid (e.g. (rifluoroacedc add in dichloromethane), base (e.g. sodium hydroxide 
in a solvent such as aqueous methanol) and catalytic hydrogenolysis in an inert solvent (e.g 
using palladium on charcoal in a lower alcohol or ethyl acetate). 

1 0 Compounds of formula (V), (VI) and (IX) are Known in flie literature or can be 

prepared by known methods. Compounds (Vm) can be prepared by known methods. 

>Wthin the schemes above there is scope for functional group interconversion; for 
example in compound (V), conversion of one value of to anoflier value of L^; or in 
compounds (IV) conversion of protecting group P for another protectmg group P, or 

15 conversion of one compound of formula (J) to another of fomiula Q) by interconversion of 
substituents. 

When is an aromatic group, the substituent may be introduced at the final 
stage as illustrated in Scheme 2 by reaction of a compound of fonntda (VIE) vAere 
represents a leaving group such as halogen (preferably bromo or iodo) or 
20 trifluoromethylsulfonyloxy, and all other variables are as previously defined, with a reagent 
R M, where M is the residue of an oi^ometallic species e.g. B(OH)2 or trialkylstannyl. 
Such a process may be carried out in an inert solvent such as 1,2-dimethoxyethane or 1,4- 
dioxan, in the presence of a transition metal catalyst such as Pd(PPh3)4. 

25 Scheme 2 



ex. 



(VII) 



Wherein Y, Ai^, m, p, Ar!, R, R' and Y are as defined for compomds of fonnula (I). 
30 L' is a leaving group. 

The compounds of fonnula (I) may be prepared singly or as compound libraries 
comprising at least 2, e.g. 5 to 1000, preferably 10 to 100 compounds of formula Q). 
Compound libraries may be prepared by a combinatorial '^lit and mix' approadi or by 
multiple parallel synthesis using either solution phase or solid jdiase chemistiy, by 
35 procedures known to those skilled in the art. 
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Thus according to a further aspect of the inveation there is provided a compound 
libraiy comprising at least 2 compounds of formula (I), or pharmaceudcalty acceptable 
derivatives thereof. 

Phannaceudcally acceptable salts may be prepared conventionally by reaction with 
5 the appropriate add or acid dCTvatiye. 

The compounds of formula (I) and their phannaceudcally acceptable derivatives are 
useful for the treatment of diseases or disorders where an antagonist of a human Orexin 
receptor is required such as obesity and diabetes; prolactiaoma; hypoprolactinemia; 
hypothalamic disorda:s of growth hormone deficiency; idiopathic growdi hormone 

10 deficiency; Cushihgs syndrome/disease; hypothalamic-adrenal dysfunction; dwarfism; sleep 
disorders; sleep apnea; narcolepsy; insomnia; parasomnia; jet-lag syndrome; sleep 
disturbances associated with diseases such as neurological disorders, neuropadiic pain and 
restless leg syndrome; heart and lung diseases; depression; anxiety; addictions; obsessive 
compiilsive disord^ affective neurosis/disorder; depresave neurosis/disorder; anxiety 

15 neurosis; dysthymic disord^ behaviour disorder; mood disorder; sexual dysfunction; 

psychosexual dysfunction; sex disorder; sexual disorder; schizophrenia; manic depression; 
delerium; dementia; bulimia and hypopituitarism. Additionally the compounds of formula 
(0 and phannaceutically acceptable derivatives are useful for the treatment of stroke, 
particularly ischemic or haemorriiagic and/or in blockmg an emetic response i.e, nausea and 

20 vomiting. 

The compounds of formula Q) and their phatmaceutically acceptable derivatives are 
particulariy useful for the treatment of obesity, including obesity associated with Type 2 
diabetes, and sleep disorders. Additionally the compoimds of formula (J) and 
phannaceutically acc^table derivatives are useful for the treatment of stroke, particularly 

25 ischemic or haemonbagic and/or in blocking an emetic response i.e. nausea and vomiting. 

Other diseases or disorders which may be treated in accordiance wifc the invention 
include disturbed biological and circadian rhythms; adrenohypophysis disease; hypophysis 
disease; hypophysis tumor / adenoma;, adrenohypophysis hypofimction; fiinctional or 
psychogenic amenonfaea; adrenohypophysis hyperiunctiori; migraine; hyp^gesia; pain; 

30 enhanced or exaggerated smsitiivity to pain such as hyperalgesia, causalgia and allodynia; 
acute pain; bum pain; atypical &cial pain; neuropathic pain; back pain; complex regional 
pain syndromes I and H; arthritic pain; sports injury pain; pain related to infection e.g. HIV, 
post-polio syndrome and post-herpetic neuralgia; phantom limb paid; labour ]>ain; cancer 
. pain; post-chemoth^py pain; post-stroke pain; post-op^tive pain; neuralgia; and 

35 tolerance to iiarcotics or withdrawal £rom narcotics. 

. The invention also provides a method oftreating or preventirig diseases or disorders 
where an antagonist of a hun^ Orexin receptor is required, which comprises administering 
to a subject in need thereof an effective amoimt of a compound of formula (I), or a 
phannaceuticaUy acceptable derivative thereof. 

40 The invention also provides a compound of formula (I), or a phannaceutically 

acceptable derivative thereoJ^ for use in the treatment or prophylaxis of diseases or disorders 
>^ere an antagonist of a human Orexin receptor is required. 
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Tbe invention also provides the use of a compound of fonnula (I), or a 
phannaceuticaUy acceptable derivative thereof, in the manufacture of a medicament for the 
treatment or prophylaxis of diseases or disorders where an antagonist of a human Orexin 
receptor is required. 

5 For use in therapy the compounds of the mvention are usually administered as a 

pharmaceutical composition. The invention also provides a pharmaceutical composition 
comprising a compound of formula (I), or a pharmaceutically acceptable derivative thereof, 
and a pharmaceutically acceptable carrier. 

The compounds of formula Q) and their pharmaceutically acceptable derivatives 
1 0 may be administered by any convenient method, e.g. by oral, parenteral, buccal, sublingual, 
nasal, rectal or transdermal administration, and the pharmaceutical-compositions adapted 
accordingly. i 

The compounds of formula (J) and their pharmaceutically acceptable derivatives 
vMch arc active vAen given orally can be formulated as liquids or. solids, e.g. as syrups, 
1 5 suqjensions, emulsions, tablets, capsules or lozenges. 

A liquid formulation will generally consist of a suspension or solution of the active 
ingredient in a suitable liquid canier(s) e.g. an aqueous solvent such as water, ethanol or 
glycerine, or a non-aqueous solvent, such as polyethylene glycol or an oil. The formulation 
may also contain a suspending agent, preservative, flavouring and/or colouring agent 
20 A composition in the form of a tablet can be prepared using any suitable 

pharmaceutical carrier(s) routinely used for preparing solid formulations, such as 
magnesium stearate, starch, lactose, sucrose and cellulose. 

A composition in the form of a capsule can be prepared using routine encapsulation 
procedures, e.g. pellets containing the active ingredient can be prepared using standard 
25 carriers and then filled into a hard gelatin capsule; alternatively a dispersion or suspension 
can be prepared using any suitable pharmaceutical canier(s), e.g. aqueous gums, celluloses, 
silicates or oils and the dispersion or suspension then filled into, a soft gelatin capsule. 

Typical parenteral compositions consist of a solution or suspension of the active 
ingredient in a sterile aqueous carrier or parenterally acceptable oil, e.g. polyetiiylene glycol, 
30 polyvinyl pyrrolidone, lecithin, arachis oil or sesame oil. Alternatively, the solution can be 
lyophilised and then reconstituted with a suitable solvent just prior to administration. 

Compositions for nasal administration may convenientiy be formulated as aerosols, 
drops, gels and powders. Aerosol formulations ^ically comprise a solution or fine 
suspension of the active ingredient in a pharmaceutically acceptable aqueous dir non- 
35 aqueous solvent and are usually presented in single or multidose quantities in sterile form in 
a sealed contamer which can take the form of a cartridge or refill for use witii an atomising 
device. Alternatively the sealed container may be a disposable dispensing device such as a 
single dose nasal inhaler or an aerosol dispenser fitted with a metering valve. Where the 
dosage form comprises an aerosol dispenser, it will contain a propellant which can be a 
40 compressed gas e.g. air, or an organic propellant such as a fluorochlorohydrocarix)n or 
hydrofluorocarboBU Aerosol dosage forms can also take the form of pump-atomisers. 
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Compositions suitable for buccal or sublingual administration include tablets, 
lozenges and pastilles v/h&co the active ingredient is foxmulated with a earner such as sugar 
and acacia, tragacanth, or gelatin and glycerin. 

Compositions for rectal administration are convenientiy in the form of suppositories 
5 containing a conventional suppositoiy base such as cocoa buttea:. 

Compositions suitable for transdemial administration include ointments, gels and 
patches. 

Preferably the composition is in vmit dose fonn such as a tablet, capsule or ampoule. 
The dose of the compound of formula (I), or a phamiaceutically acceptable 
1 0 derivative thereof, used in the treatment or prophylaxis of the abovementioned disorders or 
diseases will vary in the usual way with the particular disorder or disease being treated, the 
wei^t of the subject and other similar fiictots. Howevei*, as a geneial rule, suitable unit 
doses may be 0.05 to 1000 mg, more suitably 0.05 to 500 mg. Unit doses may be 
administered more than once a day for ejcample two or three times a day, so that the total 
1 5 daily dosage is in the range of about 0.01 to 100 mgflcg; and such tiierapy m^ extend for a 
number of weeks or months. In the case of phannaceutically accq>table derivatives the 
above figures are calculated as tiie parent compound of formula (1). 

No toxicological effects are indicated/expected vAien a compoimd of formula (T) is 
administered in the above mentioned dosage range. 
20 Human Orexin-A has the amino acid sequence: 

pyroGIu Pro Leu Pro Asp Cys Cys Aig Gin Lys Thr Cys Ser Cys Arg Leu 
15 10 15 

Tyr Glu Leu Leu His Gly Ala Gly Asn His Ala Ala Gly He Leu Thr 
20 25 30 

25 Leu-NH2 

Orexin-A can be employed in scre^iing procedures for compounds which inhibit the 
ligand's activation of the orexin-1 receptor. 

In general, such screening procedures involve providing appropriate cells which 
^ress the orexin-1 receptor on their surface. Such cells include cells fiom mammals, 

30 yeast, Drosophila or E. colL In particular, a polynucleotide encoding the orexin- 1 receptor 
is used to transfect cells to express the receptor. The expressed receptor is flien contacted 
with a test compound and ah orexin-1 receptor ligand to observe inhibition of a functional 
response. One such screening procedure involves the use of melanophoies which are 
transfected to e^qiress the orexin-1 receptor, as described in WO 92/01810. " 

35 Another screening procedure involves introducing RNA encoding the orexin-1 

recqptor.into Xenqpus oocytes to transientiy express flte receptor. The receptor oocytes are 
then contacted with a receptor ligand and a test compound, followed by detection of 
inhibition of a signal in the case of screening for compounds which are thought to inhibit 
activation of the receptor by the ligand. 

40 Another method involves screening for compounds which inhibit activation of the 

receptor by determining inhibition of binding of a labelled orexin-1 receptor ligand to cells 
which have the receptor on their sm&ce. Tbis method involves transfecting a eukaiyotic 
cell vwth DNA encoding tiie orexin-1 receptor such that the cell expresses the receptor on its 
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surface and contacting the cell or cell membrane preparation with a compound in the 
pres^ce of a labelled form of an orexin-1 rec^tor ligand. The ligand may contain a 
radioactive label. The amount of labelled ligand bound to the receptors is measured, e.g. by 
measuring radioactivity. 
5 Yet ano&er screening technique involves the use of FLIPR equipment for hi^ 

throu^ut scre^iing of test conq>ounds that inhibit mobilisation of intracellular calcium 
ions, or other ions, by affecting the interaction of an cnexin-l receptor ligand with the 
orexin-1 receptor. 

All publications, including but not limited to patents and patent ^jplications, cited in 
10 this specification are herein incorporated by reftience as if each individual publication were 
specifically and individually indicated to be incorporated by reference herein as though fidly 
set forth. 

The following Examples illustrate the pr^aration of pharmacologically active 
compounds of the invention. The Descriptions D1-D105 'illustrate the pi^aration of 
1 5 intermediates to compounds of the invention. 

In the Examples NMR's Vfcsrc measured at 250MHz m CDCI3 unless oth^wise 

stated. 

Description 1: (S) 2-Amlnomethyl-piperidine-l-carboxylic acid tert butyl ester 
20 a) 2,2,2-Trifiaoro-N-[(S^l-((R)-2-hydroxy-l-phenyl-e&^ 
acetamide 

(R)-2-[(S>2--Aininomethyl-piperidin-l-yl]>-2-phenyl-ethanol (20.0g) (FroeUch, Olivier, 
Desos, Patrice; Bonin, Martine; Quirion, Jean-Charles; Husson, Henri-Philippe; Zhu, 
Jiq)ing., J. Org. Chem. 1996, 61, 6700) and triethylamine (13.0ml) were dissolved in 

25 dichloromethane (50Qml), cooled to 0**C and trifluoroacetic anhydride (12.66ml) added 
dropwisa The mixture was wanned to room temperature and stirred ov^noight. The 
organic phase was washed with water, separated, dried and solvent removed at reduced 
pressure. The residue was column chromatographed [silica gel, 0^1 0% (9:1 
methanol/anamonia) in dichloromethane eluant] to give the title compound (28.0g} as a 

30 yellow oil. 

Mass Specttum (API*): Found 331 (Mif). C16H21F3N2Q2 requires 330. 
[a]D -55*@ 28" 1% in chloroform 

b)2,2,2-Trifluoro-N-(S)-l-piperidin-2-ylmethyl-acetamide 
2,2,2-TrifluoK)-N-[(S)-l-((R)-2-hydroxy-l-phen>d-ethyl)-piperidin~2-ylmethyi]-ace^ 

35 (28.0g) was dissolved in ethanol (20Qml) containing Pearlmans catalyst (2.0gJ and shaken 
under a hydrogen atmosphere (50psi) at 50°C for 3 hours. The reaction mixture was filtered 
and solvent removed at reduced pressure. The residue was column chromatographed (silica 
gel, 0 - 10% (9:1 metfaanol/ammonia) in dichloromethane eluant) to give the title compound 
(14.18g) as a colouriess oil. 

40 Mass Spectrum (API*): Found 21 1 (MH*). C8H13F3N2O requires 210. 
[a]D +18°@ 28° 1% in chloroform 

^HNMRS: (d^-DMSO) 1.07 (lH,m), 1.32 (2H,m), 1.35- 1.60 (2H,m), 1.72 (lH,m), 
2.54 (IH, t), 2.70 (IH, m), 3.00 (IH, d), 3.17 (3H, m), 9.30 (IH, br, s.) 
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c) (S)-2-[(2^,2-Triflaoro-ethanoylaiiimo)-methyl]-piperi acid tert 
butyl ester 

2^;2-Trifluoro-N-(S>l-piperidinr2-ylmethyl-ac^^ (14.18g) was dissotved in 
dichloromethane (250inl) and treated with di-Zer/^biityl dicafbonate (14.95g). The mixture 
5 was stiired for 16h, washed with water, 2N hydrochloric acid and saturated brine, dried an^ 
solvent removed at reduced pressure to give the title compound (1 83g) 
Mass Spectrum (API*): Found 311 (MH*). Ci3H2iF3N2C)3 requires 310. 
[a]D -94**® 28*' 1% in chloroform 

*HNMR5:(d^DMSO) 1.27 (lH,m), 1.36, 1.47 (9H,s), 1.49- 1.58 (5H,m), 2.88 (lH,m), 
10 3:22 (IH, m), 3.49 (IH, m), 3.84 (IH, m), 4.34 (IH, m) and 9.42 (IH, br. s.). 

d) (S) 2*Aininomethyl-piperidme-l-carboxylic acid teri butyl ester 
(S>2-[(2,2,2-Trifluoro-ethanoylamino>methyl]-piperidirie-l-car acid tert butyl ester 
(18.2g) was dissolved in methanol (SOQml) and treated with potassium carbonate (16.1g). 
After stirring for 16h solvent was nemoyed at reduced pressure and Ac residue partitioned 

15 between dichloromethaneAvater. The organic phase was separated, washed with brine, 
dried and solvent removed at reduced pressure, the residue was column chiomatogr^hed 
(silica gel, 0 — 10% (9:1 methanol/anunonia) in dichloron^ethane eluant) to give the title 
compound (8.82g) of description 1. 

Mass Spectrum (API*): Found 215 (MH^. C11H22N2O2 requires 214. 
20 [a]D -32.2*^® 28^ 1% in chloroform 

NMR 5 : 1 .44 (2H, m), 1 .50 (9H, s), 2.64 - 2.80 (2H, m), 2.94 (IH, dd), 3.99 (IH, m) and 
4.15 (lH,m). 

Description 2: (RS) 2-(B^izoxazol-2-ylaminome^yQ-piperidine-l'4»ri>oxyH^ add teri 
25 butyl ester 

(RS) 2-Aniinometl^l-piperidine-l-carb6xylic add tert butyl ester (0.21g) and 2- 
chlorobenzoxazole (0.1 53g) and tdethylamine (O.lg) were combined in tetrahydrofiiran 
(10ml) and stirred at room temperature for 4 hours. The mixture was partitioned between 
ethyl acetate and water, the organic phase dried and solvent removed at reduced pressure to 
30 give the title compoxmd (0.36g) as an oil that solidified on standing. 
Mass Spectram (APt): Found 332 (MH*). dOhsNiCh requires 33 1 . 

Description 3: <RS) Beiizoxazol-2-yl-piperidin-2-ylmethyI-aiiiine 

The compound of description 2 (0,36g) was stirred in trifluoioaqetic acid (lOnal) containing 
35 water (1 drop), for 3 hours. Solvent was removed at reduced pressure and the residue 

column chronaatographed (silica gel, 0 - 1 0% (9: 1 methanol/ammonia) in diddorome&ane 
eluant) to give the title compound (0J23g). 

Mass Spectrum (API*): Found 232 (NdH*). C13H17N3O r^uires 23 1 . 

40 Description 4: (R>-2-[(S)-2-(Benzooxazol-2-y]aminometfayl)-piperi^ 
ethanol 

A mixture of (R)-2-|;(S>2-.Aniinomethyl-.piperidin-l-yl]>-2-phenyl-«thanol (l.Og) (Froelich, 
OUvict; Desos, Patrice; Borim, Martine; Quirion, Jean-Charles^ 
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Zliu,Jieping. J.Org.Chem. 1996, 61, 6700) and 2-cMorobenzoxazole (0.66g) weie 
combined in tetrahydrofuran (40nil) containing triethylamine (0.43g) and stinred at room 
temperature for 1 hours. The mixture was partitioned between ethyl acetate and water, the 
organic phase separated, dried and solvent removed at reduced pressure, the residue was 
5 colunm chromatographed (silica gel, 30% pentane in ethyl acetate - ethyl acetate) to give 
the title compound (l.lg). 

NMR 5: 1.59-1 .71 (4H, m), 1.91 (IH, t), 2.73 (IH, m), 2.95 (IH, m), 3.71 (2H, m), 4.0 
(IH, m), 4.10 (IH, m), 4.26 (IH, m), 5.7 (IH, m), 7.03 (IH, m), 7.17 (IH, m), 7.23 - 7.26 
(3H, m) and 7.32 - 7.40 (4H, m). Mass Spectnmi (API*): Found 352 (MH*). C21H25N3O2 
10 requires 351. 

Description 5: Benzoxazol-l-yKSy-l-piperidin-l-ylm^ethyl-amine 

The compound of description 4 (1 . 1 5g) in ethanol (60 ml) containing Pearlmans catalyst 

(0.23g) was shaken under an atmosphere of hydrogen (50psi) for 24 hours. Additional 

1 5 Pearlmans catalyst was added and shaking under hydrogen at 50psi continued for a turther 
12 hours. The reaction was filtered tbrough kiesel guhr, the filtrate evaporated at reduced 
pressure and ihe residue column chromatographed (silica gel, ethyl acetate - ethyl 
acetate/methanol 1 : 1 eluant) to give the title compound (0.49g) as an oil. 
*HNMR 8: 1.16 - 1 .85 (7H, m), 2.64 (IH, m), 2.85 ~ 2.99 (IH, m), 3.1 1 (IH, m), 3.31 (IH, 

20 m), 3.55 (IH, m), 7.00 (IH, dd), 7.12 (IH, m), 720 (IH, d) and 7.30 (IH, m). Mass 
Spectrum (API*): Found 232 (MH*). C13H17N3O requires 231. 

Description 6: (RS>-BenzoxazoI-2-yl-(4-ben2yl-morpholin-3-*ylmethyI)-amiite 
From (4-benzyl-morpholin-3-^yl>methylamine (Ig) (Morie, Toshiya; Kato, Shizo; Harada, 
25 Hiroshi; Yoshida, Naoyuki; Fujiwara, Iwao; Matsumoto, Jun-ichi., Chem. Pharm. Bull. 
1 995, 43, 1 137-47) and 2-chloroben2x>xazole (0.78g), the title compound (0.77g) was 
prepared according to the method of D4. 

^H MMR 6: 2.33 (IH, m), 2.73 - 2.80 (2H, m), 3.33 (IH, d), 3.51 - 3.90 (6H, m), 4.10 (IH, 
d), 5.58 (IH, s), 7.04 (IH, m), 7.17 (IH, m) and 7.24 - 7.39 (7H, m). 
30 Mass Spectrum (API*): Found 324 (MH*). C19H21N3O2 requires 323. 

DescriptioD 7: (RS)-Benzoxazol-2-yl-mozpho]in-3-yImethyl'-amine 
From the compound of D6 (0.77g) the title compound (0.55g) was preparedaccording to the 
method of D5. . " 

35 ^H NMR 6: 2.93 - 3.23 (2H, m), 3.46 - 4.03 (7H, m), 6.95 - 7.23 (4H, m). Mass Spectrum 
(APf): Found 234 (MH*). C12H15N3O2 requires 233. 

Description 8: (RS) 2-<7jEr"Benzoimidazol-2-ylammomethyO-piperidine-l-carbo}^ 
acid ieri butyl ester 

40 (RS>2-.Aminomethyl-piperidine-l-carboxyUc acid ferr butyl ester (0.25g) and 2- 

chlorobenzimidazole (0.1 5g) were combined and wanned to lOO'^C for 48 hours. After 
cooling to room temperature the mixture was column chromatographed (silica gel, ethyl 
acetate/pentane 1 :4 - eftyl acetate/pentane 1:1 eluant) to ^ve the title compound (O.lg). 
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'HNMR5: 1.47 (9H,m), 1.65 (7H,m),2.85 (lH,t), 3.47 (2H,m), 3.91 (lH,d),4.32 

(IH, sX 5.78 (IH, s),.7.04 (3H, m) and 7:29 (IH, s). 

Mass Spectnnn (API*): Found 33 1 (MH*). C18H26N4Q2 requires 330. 

5 Description 9: (RiSH-^jET-BeiizoimidazoI-l-yl^piperidiQ-Z-yl^ 
dihydrochloride. 

The compound of D8 (0.39g) was stirred in a mixture of 4M HCl in dioxanAnethanol (1:1) 
for 4 houts. Solvmt was removed at reduced pressure to give the tide compound (0^8g) as 
a foam. 

10 Mass Spectrum (API*): Found 23 1 (MH*). C13H18N4 requires 230. 

Description 10: (RS) 2-(Quin6lin-2-ylaminomethyI)-ijiperidine-l-carboiylic acid tert 
butyl ester 

The title compoimd (O.lg) was prepared.from (RS) 2-aminomethyl-piperidme-l-carboxylic 
1 5 acid tert bulyl ester (0.5ml) and 2-chloroquinoline (0.5g) according to the procedure of D8. 
Mass Spectrum (API*): Found 342 (MH*). C20H27N3Q2 requires 341 . 

Description 11: (RS>Piperidin-2-ylmethyl-quinolin>2-yl-amine 
The title compound (0.29g) was prepared fiom the compound of DIO according to the 
20 metiiodofD9. After removal ofsolvent the residue was dissolved in dichlorometbane^ 
washed with saturated sodium hydrogen carbonate, the organic phase separated, dried and 
solvent removed at reduced pressure to give tiie title compound. 

*H NMR 5: 1.20 - 1.96 (6H, m), 2.64 (IH, m), 2.85 (IH, m), 3.10 (IH, m), 335 (IH, m), 
3.60 (IH, m), 5.17 (IH, m), 6.66 (IH, d), 7.19 (IH, dt), 7.48 - 7.58 (2H, m), 7.66 (IH, d) 
25 and 7.78 (lH,d). 

Mass Spectrum (API*): Found 242 (MH*). C15H19N3 requires 241 . 

Description 12: (RS)-2<Benzot]uazol-2-yIaminomethyI>-piperidme-lH^ acid 
^err butyl ester 

30 The title compound (1 .2g) after column chromatogr^hy (silica ^1, 5% diethyl ethet/hexane 
- diethyl ether eluant) was prepared ftom (RS) 2-aminomethyl-piperidine-l-carboxylic acid 
tert butyl ester (2.0g) and 2-chlprobenzotiuazole (1.58g) according to the method of D2. 
Mass Spectrum (API*): Found 348 (MH*). C18H25N3O2S requires 347. 

35 Description 13: (I^Benzothiazol-2-yl-plperidin-2-yImethyl-amine 

The con^und of D12 (1 2g) was dissolved in methanol (60ml) and treated with 4N HCl in 
dioxan (12 ml), the mixture was stirred for 4h, added to water containing sodium hydrogen 
carbonate and extracted with ethyl acetate (x 3). TTie combined organic phase was dried and 
solvent removed at reduced pressure to give the titie compound (0.70g). 

40 Mass Spectrum (API*): Found 348 (MFI*). CisHiyNsS requires 347. 

Description 14: 2-<RS)-(Isoquinolin-l--ylanunomethyO'piperidlne-l-carboxylic acid 
butyl ester 
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The title compound (0.76g) was prepared from (RS) 2-aminomethyl-piperidme-l-carboxylic 
acid tert butyl ester (1 .6ml) and 1 -chloroisoquinoline (0.8g) according to the method used 
for the preparation of the compound of D8. 

Mass Spectrum (API*): Found 342 (MH*), C20H27N3O2 requires 341. 

5 

Description 15: IsoquinoIm--l-yl-piperidm-2-ylmethyl-amine 

The title compound (0.39g) was prepared according to the method of desaiption 13 from 

the compound of D14 (0.75g). 

Mass Spectrum (API*): Found 242 (MH*). C15H19N3 requires 241. 
10 . 

Description 16: (S) 2-(QuinoIm-2-ylammomethyI)-piperidine-l-carboi^ic acid iert 
butyl ester * 

The title compound (0. 1 Ig) was prepared from (S) 2-aminomethyl-piperidine-l-carboxylic 
acid tert butyl ester (1 .23g) and 2-chlorG!quinoline (Ig) accordmg to the procedure of D8. 
15 Mass Spectrum (API*): Foimd 342 (MH*). C2oH27N3C)2 requires 341. 

Description 17: (S>PiperidiB-2-ylmethyl-quinoUn-2*yl-amine 

The compound of D16 (0. 1 Ig) was dissolved in dichloromethane (lOmI) and trifluoixjacetic 
acid (1ml) added. The mixture was stirred for 4h, poured into ice containing potassium 
20 carbonate and extracted with 10% methanol/dichloromethane (x 3). The combined organic 
extracts were dried and solvent removed at reduced pressure to give the title compound 
(O.OSg). 

Mass Spectrum (APf): Found 242 (MHT*). C15H19N3 requires 241. 

25 Description 18: (RS) 2-(Quinoxalin-2-yIaminomethyl>-piperidine-l-€ariM>xylic acid 
/err butyl ester 

The title compound (0.73g) was prepared fiom (RS) 2-aminomethyl-piperidine-l-carbo3Q^lic 
acid tert butyl ester (1ml) and 2-chloroquinoxaline (0.5g) according to tiie procedure of D8. 
Mass Spectrum (API*): Foimd 343 (MI^). C19H26N4O2 requires 342 

30 

Description 19: (RS)-Piperidin-2-ylmethyl-quinoxaIin-2-yI-amine 

The title compound (0.36g) was prepared fiom the compound of D18 (0.71g) according to 

themefliodofD17. 

Mass Spectrum (API*): Foimd 243 (MH*). C14H18N4 requires 242, 

35 

Description 20: (RS) 2-(Pyrimidin-2-ylam]nomethyl)-piperidine-l-carboxylic acid tert 
butyl ester 

A mixture of (RS) 2-aminomethyl-piperidine-l-carboxylic acid tert butyl ester (1.28g) and 
2-chloropyrimidine was heated at 100*^0 for 48 hours. After cooling to room temperature 
40 the mixture was column chromatogmphed (silica gel, 0 - 1 0% (9: 1 methanol/ammonia) in 
dichloromethane eluant) to give the title compound (0.42g) as an oil. 
Mass Spectrum (API*): Found 293 (MH*). C1SH24N4O2 requires 292. 
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Description 21: (RS)*Piperidm-2-yImetfayt-pyriinidm-2-yl-ai^ 

The tide compound (0.350g) was prepared fiom the compound of D20 (0.4g) accozding to 

the method of D17. 

Mass Spectrum (APf): Found 193 (MH*). C10H16N4 requires 192. 

5 

Description 22: (RS) 2-(Pyni2an-2-yIaminometiiyQ-piperidb^ 
butyl ester 

The title compound (0.1 Sg) was prepared fiom (RS) 2-aminomethyI-pipeiidine-l-carboxyIic 
acid tert butyl ester (0.54g) and 2-chloropyrazine according to the method of D20. 
1 0 Mass Spectrum (API*): Found 293 (MH*). C15H24N4Q2 requires 292. 

Description 23: (RS)-Piperidin-2-ylmethy]-pyra2in-2-^l-aniine 
The title compound (0. 1 8g) was prepared fiom the compoimd of D22 (O.OSg) accoiding to 
the method of D17. 
15 Mass Spectrum (API*): Found 193 (MH*). CioHi6N4 requires 192. 

Description 24: (S>-2-(Quinazolin-4-ylaminomethyQ-piperidine»l-carbox^ acid teri 
butyl ester 

(S>2-Aminomefhyl-piperidine-l-carboxylic acid /erT-butyl ester (1 .Og), 4-chloioquinoxaIine 
20 (0.768g) and diisopropylethylamine (0.8 1 6ml) were dissolved in tetrahydrofuran (75ml) and 
heated to reflux for 6 hours under an atmosphere of argon. After cooling, the reaction 
solution was partitioned between ethyl acetate and water. The organic layer was washed 
with saturated sodium hydrogen carbonate solution, saturated brine, dried and evaporated. 
The residue was chromatographed over silica gel, eluting with a gradient of 50 to 100% 
25 ethyl acetate in hexane. Hie title compound was obtained as a white foam (1 .44g). 

NMR 8: 1.40 (3H, s), 2.90 (IH, dt), 3.35-3.50 (IH. br.), 3.9-4,05 (IH, br.), 4.15-4.3 (IH, 
br.), 4.68-4.82 (IH, br.), 6.9-7.2 (IH, br.), 7.40 (IH, t), 7.65-7.85 (3H, m), 8.65(1H, s). 

Description 25: (S)-2-<QumazoI]n-4-^ylaininomethyI)-piperidme 

30 (S)-2-<Quinazolin-4-ylaminomethyl)-piperidine-l-carboxylic acid tert bxityl ester (1 .2g) was 
dissolved in trifluoroacetic acid (60ml) and stiaed at room temperature for 2 hours. The 
solution was thm evaporated and the residue chromatographed over silica gel, eluting with 
0 to 10% (9:1 methanol — concentrated anmionia solution) in dichloiomethane. The title 
compound was obtained as a white foam (0.84g), MH^243. 

35 

Description 26: (S)-2-[(6,7-Difluoro-3-inetiiylquinoxalin-2-ylammo)metfa^ 
piperidine-1-carbory'Ilc acid tert buty ester 

(S>2-Ainiuomethyl-piperidine-l-carboxylic acid /cr/-butyl ester (1.14g), and 2-chloro-6,7- 
difluoro-3-methylquinoxalinerc?ij? e/aZPCT/n/.^/?pZ (2000), WO00/42026A1 20000720 
40 (1.14g) were dissolved in DMF (2ml) and heated to 90**C for 3 days under an atmosphere of 
argon. After cooling, the reaction solution was partitioned betweoi ethyl acetate and water. 
The organic l^r was washed with water, saturated brine, dried and evaporated. The 
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residue was chromatographed over silica gel, eluting with a gradient of 10 to 50% ethyl 
acetate in hexane. The title conq)ound was obtained as a pink foam (0-524g), Mkt 393. 

Description 27: (S)-2*[(6,7-Difluoro-3-mefhylqiunoxaIm-2-yIamino)m 

5 (S>2-[(6 J-Difluon>-3-niethylquinoxalin-2-ylamino)methyl]-piperidin^^ 1 -carboxylic acid 
tert butyl ester (0.524g) was dissolved in trifluoroacetic acid (15ml) and stirred at room 
temperature for 3 hours. The solution was then evs^rated and the residue 
chromatographed over silica gel, eluting with 0 to 10% (9:1 methanol - concentrated 
anunonia solution) in dichloromethane. The title compound was obtained as a white solid 
10 (0^89g), 1^111^293. 

Description 28: (S)-2-[(6,7-Difluoroqainoxaliii-2-ylaiiuno)mefl^ 
carboxylic acid iert buty ester 

(S)-2-Aminome&yl-piperidin&-l-carboxylic add tert-hntyl ester (0.607^, and 2-chloro-6,7- 
15 dinnoToqvdnoxalmG McQtujid et al. J. Med Chem, (1992), 35(18), 3319-24 (0.569g) 
were dissolved in dimethylfoimamide (1ml) and heated to 90 °C for 5 days under an 
atmosphere of aigon. After cooling, the reaction solution was partitioned between ethyl 
acetate and water. The organic layer was washed with water, saturated brine, dried and 
evaporated. The residue was chromatographed over silica gel, eluting with a gradient of 1 0 
20 to 50% ethyl acetate in hexane. The title compound was obtained as a pale yellow solid 
(0.460g),Mir*-379. 

Description 29: (S)-2-[(6,7-Dffluoroqmnoxaliii-2-ylami]io)metfayl]-piperidiiie 

(S)-2-[(6,7-Difluoroqumoxalin-2-ylanuno)methyl]-piperidine-l-carboxylic acid rerr butyl 
25 ester (0.460g) was dissolved in trifluoroacetic acid (10ml) and stirred at room temperature 
for 3 hours. The solution was then evaporated and the residue chromatographed over silica 
gel, eluting with 0 to 1 0% (9: 1 methanol - concentrated ammonia solution) in 
dichloromethane. The title conqK>und was obtained as a pale yellow foam (0286g), MH*" 
279. 

30 

Description 30: (R^-2-[(6,7-DifluorDHiiiinoxaIin-2-ylamino)-meth 
carboxylic acid tert butyl ester 

(R»S)-2-.Aminomethyl-pyrrolidme--l-carboxylic acid ^er/-butyl ester (3.0g) and 2-chloro- 
6,7-difluoroquinoxaline (3 .Og) were combined in xylene (2Qml). containing ' 
35 diisopropylethylamine (3ml) and heated at HO'^C for 24 hours. Solvent was removed at 
reduced pressure and the residue column chromatographed (silica gel, diethyl 
ether:petroleum ether 1 :1) to give the title compound (3.4g) 
Mass Spectrum (API*): Found 365 (MH^. Ci8H22F2N402 requires 364. 

40 Description 31: (R,S)-2-[(6 J-Difluoroqiimoxalin-2-ylamino)methyl]-pyrrolidine 

The compound of D30 (3.4g) was dissolved in dichloromethane (lOOmI) and treated with 
trifluoroacetic acid (15ml). After 3h additional trifluoroacetic acid (40ml) and 
dichloromethane (100ml) was added. The mixture was stirred for 48h, poured into excess 
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aqueous sodium hydrogen carbonate, the organic phase separated^ dried and solvent 
removed at reduced pressure. The residue was column chromatographed (silica gel, 5% 
(9: 1 methanol/ammoniay dichloromethane to ^ve the title compound (0.9g) Mass 
Spectrum (API^: Found 265 (MH*). C13H14F2N4 requires 264. NMR 8: 136 (IH, m), 
5 1.72 - 1.93 (3H, m), 2.96 (2h, m), 3.28 (IH, ni), 3.49 (IH, m), 3.64 (IH, m). 7.39 (Ift dd), 
7.59 IH, dd) and 8.16 (IH, s). 

Description 32: (S)-2-(quinazolin-2-ylamino)methyI-piperidine-l-carboxylic acid tert 
butyl ester 

10 The title compomd (0.6g) was prepared fiom (S>2-aininomethyl-piperidme-l-carbo3tylic 
add terZ-biHyl ester (0.68g) and 2-chloroqumazoline (0.53g) according to the method of 
D3a 

Mass Spectrum (API*): Found 343 (MH*). Ci9H2(iN4Q2 requires 342. 

15 Description 33: (S)«l-Fiperidin-2-yImethyi-^uinazolin>2-yl-aniine 

The title compound (0.384g) was prepared fiom the compound of D32 (0.6g) according to 
the method of D31 

Mass Spectrum (API*): Found 243 (MH*). C14H18N4 requires 242. 

^HNMR 8: 1.18 ^ 1.65 6H, m), 2.66 (IH, m), 3.08 - 3.23 (2H, m), 3.50 (IH, m), 3.69 (IH, 
20 m), 6.16 (Ih, br. s), 7.20 (IH, t), 7.54 - 7.69 (3H, m) and 8.91 (IH, s). 

Description 34: (S)-2-([l,5]Naphthyridin-2-ylaminomethyO-piperidine-lH!ar^ 
acid teri butyl ester 

The title compound (0.48g) was prepared from (S)-2-aminomethyl-piperidine-l-carboxylic 
25 acid rer/-butyl ester (0.59g) and 2-chloro-l,5-naphthyridine Rapoport, et al J. Org, Chenu 
(1971), 36(3), -/JO-/ (0.40g) according to the method of D30. , 
Mass Spectram (API*): Found 343 (MH*). C19H26N4O2 requires 342. 

Description 35: [l^]Naphthyridin-2-yKS>-l-piperidin-2^yImethyl-amine 
30 The title compound (0.30g) was prepared fiom the compound of D34 (0.48g) accorcling to 
the method of D31. 

Mass Spectrum (API*): Found 243 (MH*). C14H18N4 requires 242. 

^H NMR 8: 1 .25 - 1.88 (6H, m), 2.68 (IH, m), 2.98 (IH, m), 3.16 (IH, m), 3.37 - 3.50 (IH, 
m), 3.66 (IH, m), 6.85 (IH. d), 7.41 IH, dd), 7.95 (IH, t) and 8.58 (IH, m). " 

35 

Description 36: (S)-2-(l,8-Naphfliyridln-2-ylamnio)methyl-piperidine-l-^rfooxffi^ 
acid rer/ butyl ester 

The title compoimd (0.28g) was prepared from (S>2-aminomethyl-piperidine-l-carbo3grlic 
acid ferr-butyl ester (0.35g) and 2-chloro-l,8-naphthyridine (0.19g) accoidingtothe 
40 method of D30. 

Mass Spectrum (API*): Found 343 O^ltf). C1SH26N4Q2 requires 342. 

Description 37: [l,8]Naphtfayridin-2-yHS)-l-piperidin"2-ylmethyl-amine 
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The title compound (0.1 Ig) was prepared ftom the compound of D36 (0.28g) accoiding to 
the method of D31. 

Mass Spectrum (API^: Found 243 (MH*). C14H18N4 requires 242. 

5 Description 38: (RS) 2-<4-Azabenzooxazol-2-yIaniinometfayO-piperidin 
acid tert butyl ester 

The title compound (0.7g) was prepared j&om (RS>.2-aminomefhyl-piperidine-l-carboxylic 
acid tert-hxxtyl ester (0.64g) and 2-methyl1i3io-4-azaben2»xazole Chu-Moyeret al J. Org. 
Chem. (1995), 60(17), 572i-5. (0.5g) according to the method of D30. 
10 Mass Spectrum (APf): Found 333 (MH*). C17H24N4O3 requires 332. 

Description 39: (RS)-Oxazolo[4^b]]pyridin-2-yl-pipferidin-2-yImethyl-amine 
The title compound (0.55g) was prepared fiom the compound of D38 (0.7g) according to 
the method of D31. 
15 Mass Spectrum (API*): Found 233 (MH*). Ci2Hi6N40 requires 232. 

Description 40: ((SH"{l-[2-C^Meayl*[i;2,4]-H>xadiazol-5-yI>phenyI]-mett^ 
piperid]n-2-yhnethyI)-carbamic acid tert butyl ester 

A mixture of (S)-l-piperidin-2-ylmethyl-carbamic acid tert butyl ester (2.0g) and l-Q- 
20 methyl-[l,2,4]oxadiazol-5-yl>benzoic acid (1 .9) in dimethylformaide (10ml containing 
diisopropylethylamine (2.4ml) was treated with [0-(7-azabenzotriazol-l-yl>l, 1,3,3- 
tetramethyluronium hexafluorophosphate] (3.55g) and stined at PC^C for 16 hours. Solvent 
was removed at reduced pressure and the residue column chromatographed (silica gel, 
diethyl ether eluant) to give the title compound (3 .4g). 
25 Mass Spectrum (API*): Found 401 (MH*). C2iH28N404 requires 400. 

Description 41: l-((S)-2-Amlnomethyl-piperidin-l-yO-l-[2^^3-methy^[l^,4]oxadiazo 
5-yl)-phenyl]-methanone 

The title compound (0,53g) was prepared from the compound of D40 according to the 
30 method of D13. 

Mass Spectrum (API*): Found 301 (MH*). Ci6HboN402 requires 300. 

Description 42: Metfayl-((S)-l-{l-{2-(3-methyl-[l,2,4]oxadiazol-6-yl)-phenyl]- 
methanoyl}-piperidin-2-ylmethyI)*carbamic acid dimethyl-ethyl ester 

35 ((S)-l-{l-[2-(3-MethyHl,2,4]oxadiazol-5-yl>phenyl]-methanoyl}-^^^ 

carbamie acid tert butyl ester (0.4g) in tetrahydrofuran (5ml) was treated with sodium 
hydride (0. 1 g). After evolution of hydrogen had ceased iodomethane (0. 1ml) was added and 
the reaction stirred for 1 6 hours. The reaction was quenched with ice/water, extracted with 
diethyl ether (x 3), the combined organic extracts dried and solvent removed at reduced 

40 pressure. The residue was column chromatographed (silica gel, diethyl ether) to give the 
titie compound (0.2g). 

Mass Spectrum (APf): Found 415 (^4H*). C22H30N4O4 requires 414, 
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Description 43: l-I(R>-2-Methylaiiiinometiiyl-piperidm-l-yl]H-[^^ 
[l»2,4Ioxadiazol-5-yI)-phenyl]-metha]ione 

The title compound (0.15g) was prepared ftom the compound of D42 accoiding to the 
method of D13. . 
5 Mass Spectrum (APf): Found 315 (MH*). Ci|H|2N4 requires 314. 

Description 44: (S)-2-[(6,7-DiflQoro-quinoxaIin-2^yIamino)-metfayl]-pyrroKdl^ 
carbosylic acid tert butyl ester 

The title compotmd (0.53g) was prepared fiiom (S)-2-aminomethyl-pym>lidine-l-carboxylic 
1 0 add rerr-butyl ester (0.5g) and 2*K^oro-6 J-difluoxoquinoxaline (0.5g) accoiding to flie 
naethod of D30. 

Mass Spectrum (API*): Found 365 ^MH*). Ci8H22F2N4C^ requires 364. 

Description 45: (S)-2-[(6,7-Difluoroquinoxalin*2-ylamino)methyl]-pyrrolidine 
15 The title compound (Q38g) was prepared j&om the compound of D44 (0.53g) according to 
the method of D31. 

Mass Spectrum (API*): Found 265 (MH*). Ci3Hi4F2N4 requires 264. 

Description 46: (RS)-3-[(6,7-DifluorD-quinoxalin-2-ylamino)-metfayl]-morpholine-4^ 
20 carfoosr^rlic acid tert butyl ester 

The tide compound (0.58g) was prepared from 2-aminomethylmorpholine"4-carboxylic acid 
tert-butyl ester (0.82g) and 2-chloro-6,7-difluoroquinoxaline (0.76g) according to the 
method of D30. 

Mass Spectrum (API*): Found 381 Q^AFt). Cx^t^-SA^O^ requires 380. 

25 

Description 47: (6,7-D]flnoro-qulnoxalin-2-yl)-morpholin-3-yhnethyl-aniine 

The compound of D46 (0.58g) was dissolved in Irifluoroacetic acid and stirred for 3hours. 
Solvent was removed at reduced pressure and the residue partitioned between aqueous 
sodium hydrogen carbonate and e&yl acetate. The organic phase was separated dried, 
30 solvent removed at reduced pressure and the residue column chromatographed ( silica gel, 0 
- 10% (9:1 methanol/ammonia) in dichloromethane, eluant ) to give the tide compound 
(0.327g). 

Mass Spectrum (API*): Found 281 (MH*).Ci3Hi4F2N40 requires 280. . . 

35 Description 48: 2-(Pyrido[23-^]pyra2in-2-ylaminomethy][hpiperidin^^ 

acid teH hntyl ester and 2-(Pyrido[2^Zr]-pyraziD-3-ylaminomethyI)-piperidiiie-l- 
carbor^lic acid l^nr butyl ester 

A mixture of (S)-2-aminometiiyl-piperidine-l-carboxyIic acid tert butyl ester (1 .Og) and a 
2:1 mixture of 2-chloro-pyrido[2,3-b]pyrazine and 3-chloro-pyrido[2,3-b]pyrazine (0.8g) 
40 was combined and wanned to 90**C for 18 hours. The mixture was diluted with ediyl 
acetate, washed with aqueous sodiimi hydrogen carbonate and water, the organic phase 
dried and solvent was removed at reduced pressure. The residue was column 
chromatographed (silica gel, dichlorometfaane 0 to 6% ethanol in dichloromethane, 1% 
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increments) to give as the fester running component 2-(pyrido[2,3-6]pyrazin-2- 
ylaminomethyl)-piperidine-l-carboxylic acid tert butyl ester (0.48g). mass spectrum (API*); 
Found 344 (MKO. C17H25N5O2 requires 343 and 2-(pyrido[2,3-6]pyia2in-3- 
ylaminomethyl>-piperidine-l-€ail)03<ylic acid tert butyl ester (0.3g) mass spectrum (API*): 
5 Found 344 (hSt). C17H25N5O2 requires 343, 

Description 49: Piperidin--2-yImethyl-pyrido[23-j>]pyrazin-2-yl-amine trifluoroacetate 
salt 

2-(Pyrido[2,3-6]pyrazin-2-ylanmomethyl>piperidine-l-^^ acid rert butyl esta: 
10 (0.48g) was dissolved in dichloromethane (3ml), cooled (ice bath) and treated with 

trifluoroacetic acid (2ml). The mixture was stirred for 3hours at room temperature, solvent 
removed at reduced pressure and the residue co-evaporat6d with toluene to give the title 
compound (0.45g). 

Mass spectrum (API*): Found 244 (MH!). C13H17N5 requires 243. . 

15 

Description 50: Piperidin--2*ylmethyl-pyrido[23-6]p3rrazin-3-yl-amine trifluoroacetate 
salt 

The title compovmd (0.3g) was prepared from 2-(pyrido[2,3-6]pyrazin~3-ylaminomethyl)- 
pil)eridine-l-carboxylic acid tert butyl ester (03g) according to the method of description 
20 49 

Mass spectrum (API*): Found 244 (MH*). C13H17N5 requires 243. 

Description 51: 2-Thioiireidomethyl-piperidine-l*4^rboxylic acid tert butyl ester 
Benzoyl chloride (1 .2ml) was added dropwise to sodiimi thiocyanate (0.90g) in acetone 

25 (50ml). When the addition was complete the mixture was refluxed for 1 5 minutes, cooled 
to room temperature and (RS) 2-aminomethyl-piperidine-l-carboxylic acid tert butyl ester 
(2.0g) in acetone (5ml) added. The mixture was refluxed for 2 hoiirs, cooled to room 
temperature and solvent removed at reduced pressure. The residue was column 
chromatographed (silica gel, 0 - 10% (9:1 methanol/ammonia) in dichloromethane eluant) 

30 to give die title product (1.95g). 

Mass spectrum (APf): Found 274 (MI^). C12H23N3O2S requhes 273. 

Description 52: 2-[(4-PhenyRhiazol-2-ylamino)--methyl]--piperidine-l-^rbo3^Iicacid 
tert butyl ester . " 

35 The compound of description 51 (1.95g) was dissolved in ethanol (100ml) containing 

triethylamine (0.99ml). Phenac^l bromide (1.42g) was added and the mixture stiated for 16 
hours. Solvent was removed at reduced pressure and the residue partitioned between etl^l 
acetate and water. The organic phase was separated and solvent removed at reduced 
pressure. The residue was column chromatographed (silica gel, dichloromethane eluant) to 

40 give the title compound (2.42g). 

Mass spectrum (API*): Found 274 (MH^. C20H27N3O2S requires 273. 

Description 53: (4-PhenyI-tliiazol-2-yI)-piperidin-2-yImethyl-amine 
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The title compound (1.55g) was prepared fiom Ihe compound of D52 (2.42g) accoiding to 
the method of D47. 

Mass spectram (API*): Found 174 (MH*). C15H19N3O2S requires 173, 

5 Description 54: 2.I(5-eKano-pyridin-2-ylamino)-methyll-piperidine-l"cart acid 
ieri butyl ester. 

The title compotmd (1.54g) was prepared fiom (S>2-ammomefhyl-piperidine-lHcarboxylic 
acid tert-hvtyl ester (2.0g) and 2-chloro-5-cyanopyridine (1^9g) in the presence of 
diisopropylethylamine (1 ^1^ according to the method of D28. 
10 Mass spectrum (API*): Found 317 (MH*). CiylhAt^AOi requires 316. 

Description 55: 6-[(Fiperidin-2-ylmethyQ-amino]-nicotinonitriIe 
Hie title compound (1 .56g) was prepared fiom the compound of D54 (1 33^ and 
trifluoroacetic acid according to the meftod of D29. 
15 Mass spectrum (APf): Found 217 (MH*). Ci2Hi^4 requires 216. 

Description 56: 2-[(4-Trifluoromethyl-pyrimidin-2-ylamino>meliiQ^I]-pi^^ 
carfooxylic acid ieri butyl ester 

The title compound (0.298g) was prepared fiom (S>2-anmiomethyl-pip^dine-l-carboxylic 
20 acid rer/-bxityl est^ (l.Og) and 2H^Uoro-4-tnfluoroj^aimidine (0.85g) accordmg to the 
method of D28. 

Mass spectrum (API*): Found 361 (MH*). C16H23F3N4O2 requires 360. 

Description 57: Piperidin-2-ylmethyH4-trmuorometfayl-pyriniidin-2-yO-axnine. 
25 The title compound (0.25g) was prqiared fiom the compound of D56 (0.29g) and 
trifluoroacetic acid according to the method of D29. 
Mass spectrum (API*): Found 261 (MH*). CnHi5F3N4 requires 260. 

Description 58: ((S)-l-{l-[4-(4-Fluoro-phenyI)-l.methyI-Lff--pyrazol-3-yI]-methanoyO- 
30 piperidin-2-ylmethyI)-carbanuc acid iert butyl ester 

The title compound (3.96g) was prepared fiom (S)-l-piperidin-2-ylmethylH:arbamic acid 
tert butyl ester (2.14g) and 4-(4-fluoro-phenyl>l-niethyl-l/frpyrazol-3-yl carboxylic acid 
(2.20g) according to the method of D40. 

Mass spectrum (API*): Found 417 Qs/Ot). C22H29FN4O3 requires 416; 

35 

Description 59: ((S)-l-{l-[4-<4rFlaoro-phenyQ-l-metiiyMH-pyrazol-3-yq-^^ 
piperidin-2-yImethyI)-]hethyI-carbamic acid dimethyl-ethyl ester. 
The title compound (2.0g) was prepared fiom the compound of desoiption 58 (3.85g) 
according to fhc method of D42. 
40 Mass spectrum (API*): Found 431 (Mit). C23H31FN4O3 requires 430 

Description 60: l-I4-(4-Fluoro-pheny^l-methyl-UT-pyrazol-3-yll-l-((S)-2- 
met]iylaminomethyl-piperidin-l-yl)-meflianone 
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The title compound (O.lSg) was prepared for the compound of D59 (O.SOg) according to the 
method of D29. 

Description 61: (S)-2-[(3-Qfano-pyridin-2-ylamino>meayl]-piperidin^^ 
5 acid teri butyl ester 

The title compound (0.66g) was prepared from (S)-2-aminomethyI-piperidine-l-carboxylic 
acid terf-bulyl ester (L55g) and 2-chloro-3-cyanopyridine (l.Og) according to the method of 
D28. 

Mass spectrum (API*): Found 317 (MH*). C17H24N4O2 requires 316 
10 • 

Description 62: 2-[((S)-l-Piperidin-2>yhnethyI)-amino]-nicotinonitriIe 

The title compound (0.53g) was prepared j6om the compound of D61 (0.663g) and 

trifluoroacetic acid according to the method of D29. 

Mass spectrum (API*): Found 217 (MH!). C12H16N4 requires 216 

15 

Descrlpfion 63: (S)-2-[(4-Cyano-pyridin-2-ylamino)-methyI]-piperidine-l-carbosylic 
acid tert butyl ester 

The title compound (0.24g) was prepared from (S)-2-aminomethyl-piperidine-l-carboxylic 
acid tertA>vtyl ester (1.14g) and 2-chIoro-4-cyanopyridine (0.74g) according to the method 
20 ofD28. 

Mass spectrum (API*): Found 317 (MH*). C17H24N4Q2 requires 316 

Description 64: 4<:;yano-2-[((S>-l-Piperidin>2-ylmethyO-a]nlno]-pyrid 

The title compound (0.17g) was prepared from the compound of D63 (0.243g) and 
25 trifluoroacetic acid according to the method of D29. 

Mass spectrum (APf): Found 217 (MH*). C12H16N4 requires 216 

Description 65: (S)2-[(5-Bromo-pyrimidin-2--ylamino>methyl]-piperidine-l--carboxylic 
acid tert butjrl carbonate. 

30 (S)-2-Aminoraethyl-piperidine-l-carboxylic acid tert butyl ester (Ig), 5-bromo-2« 

chloropyrimidine (0.9g) were combined in xylene (20ml) containing potassium carbonate 
(1 .29g) and diisopropylelhylamine (2.43g) and wamied to reflux for 48h. Hie mixture was 
cooled to room t^perature, filtered and solvent removed at reduced pressure. The residue 
was column chromatographed (silica gel, pentane ~ 25% ethyl acetate/pentan^. The 

35 appropriate fractions were collected, solvent removed at reduced pressure to give the title 
compound (1 .43g) as a coloudess gum 

Mass spectram (APf): Found 272 (MH^- tert BOC). CioHi4N4Br requires 371 

Description 66: (1^ (5-Bromo-pyrimidin-2-yl)-piperidin-2-ylmethyl-amine 
40 The title compound (1 .40g) was prepared from the compound of D65 (2.1 g) according to 
the method of D9. 

Mass spectmm (API*): Found 272 (MH*). CioHi4N4Br requires 271. 
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Desciiptioii 67: (S) 2-[(3-Cyano-6,7Hiifluon>-quinoIm-2-yIamm 
l*carboxyKc acid tart bnlyl esten 

(S>2-Aminomelhyl-piperidine-lH:5arboxylic acid tert-hxttyl ester (l.lg) and 2-cWoio-3- 
<g^o-5,6KKfluoroqiiinoline (1.12a) according to 
5 xylene (15ml) containing potassium carbonate (4.0g) and diisopropylethylamine (4ml) and 
boiled for 20 hours. The reaction mixture \vas cooled to room temperature, filtered and 
solvent removed at reduced pressure. The residue was column chromatogtaphed (silica gel, 
dichlorometbane ehiant) to give after combining appropriate fractions the title compound 
(1.88). 

10 Nfass spectrum (API*): Found 403 O^dH*). C2iH24FiN402 requires 402 

Description 68: (J^ 6,7-Difluoro-2-[(piperidin-2-yImethyQ-amiho]-quinoline-3- 
carbonitrile 

The tifle compound (1 .40g) was prepare^l jBx>m the conopound of D67 (1 .8g) according to 
15 the method of D9. 

Mass spectrum (APT!): Foucd 303 (MH^. C16H16F2N4 requires 302 

Description 69: (S)2-[(5-Bromo-pyriimdin-2-yIanuno)-metfayl]-pyiT 
acid tert butyl carbonate. 

20 (S)-2-Aminomethyl-pynx)lidine-l-carboxylic acid tert butyl ester (2g), 5-bromo-2- 

chloropynmidine (1.93g) were combined in xylene (40ml) containing potassium carbonate 
(2.76g) and diisopropylethylamine (5.23ml) and warmed to reflux for 20h. The mixture was 
cooled to room temperature, filtered and solvent removed at reduced i»:essure. The residue 
was column chromatographed (silica gel, pentane - 25% ethyl acetate/pentane). The 

25 appropriate fiactions were collected, solvent r^oved at reduced pressure to give the titie 
compoimd (1 .78g) as a colourless gum 

Mass qiectrum (API*): Found 257 (MKT - tert BOC). Ci4H2iBiN4Q2 requires 357 

Description 70: (S) (5-Bromo-pyrimidin-2-y][)-pyiToUdin-2-ylmethylTamine 
30 The titie compoimd (I.40g) was prepared firom the compound of D69 (1 .78 g) according to 
the method of D9. 

Mass g)ectrum (API*): Found 258 (MH^. C9Hi2N4Brr«iuires 257. 

Description 71: 3-(l-{(S)-2-[(6,7-Difluoro-quinoxalin-2-ylamino)-mefliyl)-p^^ 
35 yl}-methanoy])-benzoic acid 

3-(l-{(S>2-[(6J-DifluoroHpimoxalinr^2-ylaniino)-methy^ 

benzoic acid methy ester (0.5g) was dissolved in metiianol (1 5ml) and treated with IM 
sodium hydroxide (1 .7ml). The reaction mixture was stirred for 12 h, additional IM sodiuin 
hydroxide (1 .7rnO added and stirring continued for a fintha- 241l The reaction mixture was 
40 diluted with water and washed with ethyl acetate. The aqueous phase was acidified with 
2M hydrochloric acid and extracted with ethyl aceate (x 3). the combined organic phase 
was dried (MgS04), fioltered and solvent removed at reduced pressure to give the titie 
compound (0.463g).as a yellow solid. 
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Mass spectrum (API*): Foiind 427 (MHT^. C22H2oFiN4Q3 leqtarcs 426. 

Description 72: 1,1,1-Trifluoromethanesiilphomc add, 5-bromo-pyridm-2-yl ester 

To a solution of 5-bromo-2-pyiidone (3g) in dichloromethane (60ml) and pyridine (60ml) at 
5 O^C under argon was added dropwise trifluoromelhane sulphonic anhydride (5.4g). The 
resulting mixture was wanned to ambient temperature and after 20h was evaporated and the 
residue chromatographed on silica gel elutiug with ethyl acetate to afford the title product 
(3.5g) as a yellow oil. NMR 5: 7.10 (IH, d, J = 8 Hz), 8.00 (IH, dd, 2.4 and 8 Hz), 8.46 
(lH,d,J = 2.4H2). 

10 

Description 73: (S)-2-[(5-Bromopyridin-2-ylammo)-meth3i)-pyiToUdme-l-c^ 
acid tert-hutyl ester i 

The title product (0.22g) was obtained from (S>2-aminomethyl"pyirolidine-l-caiboxylic 
acid tert butyl ester (Ig) and the compoimd of D72 (1 .7g) according to the method of D69. 
15 Mass Spectrum (Electrospray LC/MS), API*: Found 356 (MH*). Ci5H22^iN302 reqmres 
355. 

Description 74: (5-Bromo-pyridin-2-ylHS>l-pyrroHdin-2'-yImethylaniine 

To a solution of the compound from D73 (0.49g) in dichloromethane (4Qml) at ambient 

20 temperature was added trifluoroacetic acid (5ml). After 48h, the reaction mixture was 
evaporated and partitioned between chloroform and IM sodium hydroxide. The aqueous 
layer was extracted with chloroform and ihe combined organic extracts dried and 
evaporated to afford the title compoimd (0.33g) as an orange oil. *H NMR 5: 1 .44 - 1 .48 
(IH, m), 1.71 - 1.81 (3H, m), 2.05 (IH, br s), 2.93 (2H, m), 3.09 - 3.13 (IH, m), 3.35 - 3.41 

25 (2H, m), 4,99 (IH, br s), 6.32 (IH, d, J = 9 Hz), 7.43 (IH, dd, J = 3 and 9 Hz), 8.08 (IH, d, J 
= 3 Hz). 

Description 75: iV-(4-Beiizyl-morpholin-3-ylmethyI)-2;2^-trifluoroacetamide 

To (4-benzyl-moTpholin-3-yl>methylamine (7.34g) in dichloromethane (240ml) was added 

30 triethylamine (5.83ml), followed by dropwise addition of trifluoroacetic anhydride (8.23g) 
over 25 min at 0°C under argon. The reaction mixture was allowed to reach ambient 
temperature and after stirring for 1 8h, was diluted in dichloromethane and washed with 
saturated aqueous sodium hydrogencaibonate. The organic phase was separated, dried and 
evaporated to afford a brown gum that was purified on silica gel, eluting with Bthyl acetate- 

35 pentane mixtures to afford the title product (5.17g) as an orange gum. Mass Spectrum 
(API^: Found 303 (MH*). C,4Hi7F3N202 requires 302. 

Description 76: 2,2;2-Trifluoro-iV-morphoIin-3-ylmethyl acetamide 
To the compound fiom D75 (1.62g) in methanol (40ml) was added palladium black (0.45g) 
40 and formic acid (10 drops) and the mixture stirred at ambient temperature for 16h. Further 
palladium black (0.225g) and formic acid (10 drops) were added and after Ih, tiie reaction 
mixture was filtered through kieselguhr and the filtrate evaporated to an orange gum. Re- 
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evaporation fix>m dichloromethane provided the title compound (1.4g) as a pink solid. Mass 
Spectrum (API*): Found 213 ^4H*). C7H11F3N2O2 requires 212: 

Description 77: 3-[(2,2,2-Tiiflqoro-ethanoylamino)-methyI]-moiphoIm 
5 acid iert-hntyl ester 

A mixture of the compound from D76 (1 .75g), triethylamine (2.2Snil) and di-z^rr-butyl 
dicarbonate (3.59g) in dichloromethane (75ml) was stirred at ambient temperature for 18h, 
The reaction mixture was diluted with dichloromethane and washed successively with 2M 
hydrochloric acid, water and brine, dried and evaporated to a gum. Chromatography on 
10 siKca gel eluting with ethyl acetate-pentane mixtures afforded the title compound (1 .70g) as 
a pale yellow solid. Mass Spectrum (APt): Found 213 (MH- Boc)^ C12H1SJF3N2O4 
requires 312. » 

Description 78: 3-Aininometiiyl--morphoUne-4-carfooxyIic acid /er^-butyl ester 
15 A mixture of the compound from D77 (1 .7g) and potassiimi carbonate (3.77g) in methanol 
(80 ml) and water (27 ml) was stirred at ambient temperature for 4h and then heated at 50*^0 
for a further 2h. The reaction niixture was concentrated to remove methanol, diluted wiA 
water and extracted with ethyl acetate (x3) and dichloromefliane (x4). The combined 
extracts were dried and evirated to afford the title product (0.97g) as a yellow gum. Mass 
20 Spectrum (API*): Found 1 16 <MH-*Boc)*. C10H20N2Q3 requires 216. 

Description 79: 3-[(5-Bromo-pyrimidin-2-yIamino)-methyl]-morpholine-4-€arboxylic 
acid ieri-hufyl ester 

The title compound (1.1 9g) was obtained from the compound of D78 (0.97g) and 5-bromo- 
25 2-chloropyrimidine (0.87g) according to the method of D30. Mass spectrum (API*): Found 
273 (MH^.*Boc). C,4H2i'^rN4Q3 requires 372. 

Description 80: (5-Bromo-p3^nmidln-2-yI)-morpholin-3*ylmethyl amine 
To the compound of D79 (l.lSg) in dichloromethane (45 ml) at 0**C was added 
30 trifluoroacetic add (5 ml) and the reaction mixture then stirred at ambient temperature for 
2h. The resulting solution was poured onto ice and saturated aqueous potassimn carbonate 
solution, and ftra extracted with dichloromethane (x2). The organic extracts were dried 
and evaporated to afford the title product (0.85g) as an off white solid. Mass Spectrum 
(API*): Found 273 QAH^. CyHi3^^rN40 requires 272. 

35 

Description 81: (S)-2-I(4-Cyano-2,6-diflnoro-phenyIamino>metfayl]-piperi 
carboxylic acid tert-hntyl ester 

(S>2-Airiinomethyl-piperidine-lK^boxylic acid /erT-butyl ester (1.36g) and 3,4,5- 
trifluorobenzonitrile (1 .OOg) were heated under argon in xylene (1 0 ml) containing 
40 diisopiropylethylamine (3 .3 ml) for 1 6h. The reaction mixture was cooled and partitioned 
between ethyl acetate and water. The organic phase was washed with brine, dried and 
evaporated to give a solid which was triturated with pentane-ether to afford the title product 
(0. 16 g) as an off white powder. Chromatography of the mother liquors on silica gel eluting 
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with ethyl acetate-pentane mixtures aflforded further title product (0.92 g). Mass Spectrum 
(API*): Found 252 (Mir.^Boc). C18H23F2N3Q2 requites 351. 

Description 82: 3^-Dffluoro-4-[((SH-piperidin-2-ylmethyl)-aminol-benzonit^^ 
5 Trifluoroacetic acid (3 ml) was added to a solution of D8 1 (1 .05 g) in dichloromethane (27 
ml) at 0 The reaction was allowed to reach ambient temperature, stirred for 4 h and then 
poured mto saturated aqueous potassium carbonate. The aqueous phase was extracted with 
dichloromethane and the combined extracts dried and evaporated to afford the title 
compound (0.59g) as an off white solid. Mass Spectrum (API*): Found 252 (MH*). 
10 C13H15F2N3 requires 251. 

Description 83: (S)-2-K4-Cyano-2,6-difluoro-phenylamino)-methyl]-pyn-olidme-l- 
earboxylic add tert-hntyl ester 

The title compound (0.295g) was obtained from (S)-2-aminomethyl-pyiTolidme-l- 
15 earboxylic acid teri-butyl ester (0.402g) and 3A5-trifluorobenzonitiile (0.314g) usmg a 
similar procedure to that described in Description 81. Mass Spectrum (API*): Found 238 
(MET-^Boc) C17H21F2N3O2 requires 337. 

Description 84: 3^-Difluoro-4-[((S>l-pyrroMin-2-yImethyl)-aminol-benzonitriIe 
20 The title compound (0.19g) was obtained from the compound of D83 (0.28g) using a similar 
procedure to that described in Description 82. 

Description 85: (S)-2-[(5-Ethyl-pyrimidin-2-ylamino>-methyI]-pyn-oUdlne-l-carboxy^ 
acid r^rr-butyl ester 

25 The title compound (O.lOg) was obtamed from (S)-2-aminomethyl-pycrolidine-l -earboxylic 
acid tert'bvtyl ester (0.75g) and 2-chloro-5-ethyl pyrimidine (0.53g) using a similar 
procedure to that described in description 8 1 . Mass Spectrum (Electiospray LC/MS): 
Found 307 (MH*). C16H26N4Q2 requires 306. 

30 Description 86: (5-Ethyl-pyrimidin-2-^ylHS)-l-pyrroKdm-2-ylmethyIanm 

The title compound (0.07g) was obtained from the compound of D85 (O.lOg) using the 
method of D9. Mass Spectrum (Electrospray LC/MS): Found 207 (NM*). C11H18N4 
requires 206. 

35 Description 87: (S)-2-[(2^^.Trifluoro-ethanoylamino)-methyll-pyrrolidine-l- 
carbo3^Jic add ^erT-butyl ester 

To a solution of (S)-2-aminomethyl pyrrolidine- 1 -earboxylic acid tert-hutyl ester (1.3g) in 
dichloromethane (50 ml) containing triethylamine (1 .4 ml) was added trifluoroacetic 
anhydride (1 .6g) dropwise under argon. After 16h at ambient temperature the reaction 
40 mixture was diluted with dichloromethane and washed with brine. The aqueous layer was 
extracted with dichloromethane and the combmed extracts dried and evaporated. 
Chromatography of die residue on silica gel eluting with pentane-ethyl acetate mixtures 
afforded the title compound (L43g) as an orange oil. *HNMR6: 1.30- 1.50(lH,mX 1.47 
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(9H,s),L60- I.75(lH,m), 1.80- 1.95 (2H,m), 2.00- 2.10 (lPI,m), 3.22- 3.30 (lH,m), 
3.30 - 3.55 (3H, m), 9.03 (IH, br s). 

Description 88: (S)-2-{[Methy^2^;^-lIifluoro-ethanoyl)^ 
5 1-carboi^Iic acid tert-hutyl ester 

Sodium hydride (0.23g, 60 % dispersion in oil) was added to a solution of the compound of 
D87 (1 .4g) in dimethylfonnamide (30 ml) under argon. After Ih, iodomethane (032 ml) 
was added and the reaction mixture stirred for a finthCT 1 6h before being partitioned 
between ethyl acetate and water. Hxe aqueous layer was retracted with ethyl acetate and the 
10 combined extracts washed with brine, dried and evaporated to give the title compoimd 

(1.6g) as an orange oil. Mass Spectrum (API^: Found 311 Q^J^. CiaHbiFaNiQs requires 
310. I 

Description 89: (S>-2-MethyIamiDomc{thyl-pyrroUdine-l-carbqsylic add lierT-butyl 
15 ester 

A mixture of the compound of D88 (1.47g) and IM potassium carbonate (20 ml) in 
methanol (50 ml) was stined at ambient temperature for 20 h. After removal of the 
methanol in vacuo, the residue was partitioned between chloroform and water. The aqueous 
layer was extracted with chloroform and the combined extracts dried and evaporated to 
20 afford the title product (0.82g) as an orange oil. 

Description 90: (S)-2-{[(5*Bromo-pyrimidin-2-yI)-methyl-amino]-metfayl}-pyrroUdme- 
1-carboxyIic acid tert-^hntyl ester 

The title product (0.85g) was obtained fiom the compound of D89 (0.82g) and 5-bromo-2- 
25 chloro pyrimidine (0.77g) in a similar manner to that described in the procedure of 

description 81 . Mass Spectrum (API*): Found 371 (MH*), Ci5H23^iN4C)2 requires 370. 

Description 91: (5-Bromo-pyrimidin-2-yO-methyHS)-l-pyrrotidin-2-yQmethyIamine 
A solution of the compound from D90 (0.82g) in dichloromethane (50 ml) and 
30 trifluoroacetic acid (10 ml) was stirred at ambient temperature for 20 h. evaporated and 
partitioned between ethyl acetate and IM sodium hydroxide. The organic phase was 
separated, dried and evs^orated to afford the titie product as an orange oil (0.54g). Mass 
Spectrum (API*): Found 271 (MH*). CioHi5^rN4 requires 270. 

35 Description 92: (S)-2-[(5-Acetyl-pyrimidin-2-y^mino)-methyl]-pyrrolidine-l- 
carboi^lic add ieri-hntyl ester 

The title compoimd (0.57g) was prepared ftom the compoimd of D69 (1.06g) (1- 
ethoxyvinyl)tributyl tin (1.2 ml) and tetrakis (triphenylphosphine)palladium (0) (0.1 72g) 
according to the mettiod of Example 171. Mass Spectrum (API*): Found 321 (MH*). 
40 C,6H24N403 requires 320. 

Description 93: l-{2-[((S)-l-Pyrrotidin-2-y]methyl)-amino]-pyrinudin-5-yl}*ethanone 
trifluoroacetate 
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To a solution of the compound of D92 (0.57g) in dicUoromethane (18ml) at 0°C was added 
trifluoroacetic acid (2ml) dropwise. The reaction mixture was stirred at ambient 
temperature for 2h, and evaporated to aflford the title compound as a yellow gum (1 .1 3g). 
Mass Spectmm (APT*): Found 221 (MH*). C11H16N4O requires 220. 

Description 94: (S)-2-((5-Chloro-pyrimidin--2-ylamino)-methyl]-pyrrolidlne-l- 
carboxylic acid tert-hutyl ester 

(S>2-Aminomethyl pyrrolidine- 1-carboxylic acid tert-hatyl ester (3.38g), 2,5- 
dichloropyrimidine (2.50g), potassium carbonate (4.67g) and diisopropylethylamine 
10 (8.79ml)wereheatedinxylene(60ml)atl00'»Cfor3.75h. The cooled reaction mixture 
was filtered and the filtrate evaporated to a gum which was chromatographed on silica gel, 
eluting with ethyl acetate-pentane fi:actions, to afford the title compound as a pale yellow 
solid (2.55g). Mass Spectrum (API*): Found 213 (MBT-'Boc). Ci4H2i^^C1N402 requires 
312, 

15 

Description 95: (5-Ciiloro-pyrimidin-2-yl)-(S)-l-pyrrolidin-2-ylmethyIamine 
The compound of D94 (2.5g) was dissolved in dichloromethane (63 ml), cooled to O'^C and 
trifluoroacetic acid (7 ml) added dropwise. TTie reaction mixture was stirrcd at ambient 
temperature for 2h, recooled to O^C and further trifluoroacetic acid (3 ml) added After 2h 
20 at ambient temperature the mbctuie was carefiilly poured into ice-saturated potassium 
carbonate and the organic layer separated. The aqueous phase was extracted with 
dichloromethane (x4) and the combined extracts dried and evaporated to afford the title 
product (1.74g) as an orange solid. Mass Spectrum (Electrospray LCVMS): Found 213 
(MH*). C!)Hi3^^ClN4 requires 212. 

25 

Description 96: (S)-2-[(5-Cyano-pyridin-2-ylamiho)-methyI]-pyrroUdine-l-carboxyIic 
acid tert-hntyl ester 

(S)-2-Aminomethyl pyrrolidine-l-carbo»ylic acid fer^-butyl ester (03g), 6- 
chloronicotinonitrile (0.21g), potassium carbonate (0.41g) and diisopropylethylamine (0.78 
30 ml) were heated in xylene at 130**C for 26h, cooled and the mixture fiftered through 
kieselguhr. The filtrate was evirated and the residue chromatographed on silica gel, 
elutir^ with ethyl acetate-hexane mixtures to afford the title compound (0.2g). Mass 
Spectrum (API^: Found 303 (MH*). C16H22N4Q2 requires 302. 

35 Description 97: 6.[((S)-l-PyiToKd[in-2-ylmethyI).aminol-nicotinonitrile 

A solution of the compound of D96 (0.2g) m dichloromethane (20 ml) and trifluoroacetic 
acid (2.5 ml) was stirred at ambient temperature for 2h., evaporated and partitioned between 
dichloromethane and IM sodium hydroxide. The aqueous phase was extracted with 
dichlorome&ane and the combined extracts dried and evaporated to afford ±e title 

40 compound as a gum (0.137g). Mass Spectrum (Electrospray LCVMS): Found 203 (MH*). 
CjiHi4N4 requires 202. 
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Description 98: 1,14-Trifluordiitethanesulfoiuc add fi-metfayl-l-inethylsulfaiiyl- 
pyrimidin-4-yl ester 

To a solution of 6-methyl-2-nie1hylsulfanyl-pyrimidin-4-ol (1 g) in dichloromethane (40 ml) 
contaming triethylamine (1 .35 ml) at 0*^0 under argon was added tEifluoromeflianesiiIpiionic 
5 anhydride (1 .46 ml) dropwise. The resulting solution was allowed to reach ambirat 
temperature and stirred for 16h. before being partitioned between dichloromethane and 
saturated aqueous sodium hydrogen carbonate solution. The organic phase was washed 
with biin^ dried and evaporated and the residue chromatpgraphed on silica gel, eluting with 
efliyl acetate-pentane mixtures, to afford the title compound (0.8g). NMR 8: 2.53 (3H, 
10 s), 2.55 (3H, s), 6.63 (IH, s). 

Description 99: 2;2;2-Trifluoro-iV-(S)-l-pyrrolidin-2-ylmethyI-acetamide 
The title compound (2.3 Ig) was obtained from die compound of D87 (5. 5g) using the 
method of D97. NMR 5: 1.30 - 1.50 (IH, m), 1.70 - 1.95 (3H, m), 2.20 (IH, br s), 2.85 - 
15 2.90 (IH, m), 2.94 • 2.97 (IH, m), 3.07 - 3.12 (IH, m), 337 - 3.39 (IH, m), 3.44 - 3.48 (IH, 
m),7.15(lH,hrs). 

Description 100: 2^^Trifluor(HA^-((S)-l-{l-[5-(4-flaorophenyQ-2-methyl-thiazol-4- 
yI]-meti[ianoyl}-pyrroIidm-2-yImethyI>-acetaniide 
20 The tide oompoimd (3.84g) was obtained fiom the compound of D99 (2.31g) and 5-(4- 
fluorophenyl)-2-methyl-thiazole-4-carboxylic acid (3.08g) using the method of Example 
229. Mass Spectrum (ElectiosprayLCyMS): Found 416 (MH*). C18H17F4N3O2S requires 
415. 

25 Description 101: l<(S)-2-Ammomethyl-pyrroUdm-lorl>-l-[5-(4-fluoro-phenyI)-^ 
methyI-thiazol-4'yl]-methanone 

TTie tide compound (2.45g) was obtained from the compound of DlOO (3.84g) using a 
similar procedure to that described in D78. Mass Spectrum (Electrospray LC/MS): Found 
320 (MH*). C16H18FN3OS requires 319. 

30 

Description 102: 3-[(2^^-Trifluoro-etfaanoylammo)-methyl]-morpholine-4-<arboxylic 
acid iertAintyl ester 

The tide compound (b.56g) was obtained from the compound of D77 (0-55g) and 
iodomethane (0.12 ml) using a method similar to that of Description 88. Mass Spectrum 
35 (API*): Found 227 (MH*^-'Boc). C13H21F3N2O4 requires 326. 

Description 103: 3-MetfaylaminometfayI-morpholine-4-carboxylic acid teri-butyl ester 
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The title compound (0.29g) was obtained fix>m the compound of D102 (0.56g) using the 
method of Description 89. 

Description 104: 3-{[(5-Bromo-pyrimidin-2.yl)-methyI-aminol.methyl}-moipholine^ 
5 carboxylic add tert-hutyl ester 

The title compound (0.3g) was obtained ftom the compound of D103 (0,29g) and 5-hromo- 
2-chloropyriniidine (0.26g) using the method of Description 81. Mass Spectrum 
(Electrospray LC/MS): Found 287 (MH^-^Boc). Ci5H23^^BrN403 requires 386. 

10 Description 105: (5-Bromo-pyrimidm-2-yl)-methyl'mpipholin-3-ylmethyl-amine 

The tide compound (0.19g) was obtained from the compound of D104 (03g) according to 
the method of Description 91. Mass Spectrum (API*): Found 287 (MH*), CioHi5^^rN40 
requires 286. 

15 Example 1: l-[2-(Benzoxa2ol-2.ylaminomethyI)-piperidin-l-yll-l-(2-methyI-^^ 
thiazol-4-^yl>-methanone 

The amine of D3 (0.1 Ig), triethylamine (0.05g) and 2-methyl-5-phenyl-tfaiazole-4-carbonyl 
chloride (0.12g) were combined in dichloromethane (5ml) and shaken for 16 hours. The 
organic phase was washed with water, filtered through a Whatman phase-separation filter 
20 tube, solvent removed at reduced pressure to give after column chromatography (silica gel, 
0-10% (9:1 methanol/ammonia) in dichloromefliane eluant) the title compound (0.13g). 
Mass Spectrum (API*): Found 433 (MH*). C24H24N4O2S requires 432. 

The compounds of the Bcamples below were prepared from the appropriate amine and add 
25 chloride using a surdlar procedure to that described in Example, 1 . 



ex. 



30 



Example 


Amine 


Y 




Ar» 


Mass Spectrum 












(Electrospray LC/MS) 
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-49- 



wo 02/090355 



PCT/GB02/02042 



2 


D3 






0 


round 41z vMH J. 
C26H2SN3Q2 requires 41 1 


3 


D3 




Me 

H 




Found 41 8 (MHj. 
Cz^iaNiQs requires 417 


4 


D3 


CH2 






Found 420 (MH*). 
C21H20F3N3Q3 requires 419 


5 


D3 


CHi 






Found 386 (MH*). 
C24H23N3Q2 requires 385 


6 


D3 


CH2 


OMe 

rY 




Found 366 (MlT). 
C21H23N3O3 requires 365 


7 


D3 


CH2 






Found 462 (MH*). 
C20H20IN3Q2 requires 461 


8 


D5 








Found 420 (MHT). 
CaiHaoFsNjOj requires 419 


9 


D5 


CH2 






Found 418 (MET). 
C23H23N5Q3 requires 417 


10 . 


D5 


CH2 




K 


Found 412 (MH*). 
C26H25N3Q2 requires 41 1 


11 


D5 


CH2 




6^ 


Found 462 (MH*). 
C20H20IN3Q2 requires 461 
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12 


D3 


CH2 


Ph 




Found 336 (MI^). 
C2oH2iN302requires 335 


13 


D9 


CH2 


F 

Me 




Found 450 (MH*). 
C24H24FN5OS requires 449 


14 


D9 


CH2 


Me 

/ \ 




Found 417 (Mrf*). 
C23H24N6Q2 requires 416 


15 


D13 


CH2 


& 




Found 434 (MET). 
C23H23N5Q2S requires 433 


16 


D13 


CHa 






Found 436 (MH^. 
C21H20F3N3O2S requires 435 


17 


D13 


CH2 






Found 428 (MH*). 
C26H25N30S requires 427 


18 


D13 


CH2 


Me 




Found 449 (MH*). 
C24H24N4OS2 requires 448 


19 


D15 


CH2 


F 

Me 




Found 461 (MH*). 
C26H25FN4OS requires 460 
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20 


D15 


CHz 


^^^^ 




Foimd428 (MHT). 
C25H25N5Q2 requires 427 


21 


D15 


CHz 






Found 430 (MH*). 
C23H22FSN3O2 requires 429 


22 


D15 


CH2 


llT 




FQund 472 (MH*), 
CZ2H22IN3O requires 471 


23 


D15 


CH2 






Found 396 (MH*). 
C26H25N3O requires 395 


24 


D19 


CH2 


& 


a 

Tl T 


Found 43 1(MH*). 
C22H21F3N4O2 requires 430 


25 


D19 


CH2 






Found 43 1(MH*). 
C22H21F3N4O2 requires 430 


26 


D19 


CH2 






Found 473 (MH*). 
C21H21IN4O requires 47/ 


27 


D19 




F 

Me 




Found 462 (MH*). 
C25H24FN5OS requires 461 


28 


D19 


CH2 


Me 

& 


^^^^^^ 


Found 429 (MH^. 
C24H24N6Q2 requires 428 
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29 


D33 


CH2 


F 




Found 462 (MH*). 








V 




C25H24FN5OS requires 461 
















Me 






30 


D35 


CH2 


F 




Found 462 (MH^. 










C25H24FN5OS requires 461 








Me 






31 


D37 


CH2 


F 

Me 




Found 462 (MIT*). 
C25H24FN5OS requires 461 



Example 32: l-[(S)-2-(Beiizoxa2»I-2-ylammomethyl)-piperidm-l-yl]-l'-[^ 
5 phenyl)-2*inetihyI«tliiazol-4-yl]HDieflianone 

A mixture of amine D5 (O.OSg), 2-methyl-5-phenyl-thiazole-4-carboxylic acid (0.026g) and 
diisopropylethylamine (0.06ml) in dimethylfonnamide (Sml) was treated with [0-(7- 
azabenzotriazol--l-yl>14933-tetramethyluromumhexBjBuordphosphate] (0.042g) andlfae 
mixture stirred for 48 hours. Hie mixture was diluted with ethyl acetate, washed with 
1 0 sodium hydrogen carbonate and water, dried, solvent removed at reduced pressure and the 
residue column chromatogmphed (silica gel, dichloromethane - 1% 
raethanol/dichloromethane) to give the title compound (0.05g). 
Mass Spectrum (API^: Found 451 (MH*). C24H23FN4O2S requires 450. 

1 5 The con^unds of the Examples below were prepared from the appropriate amine and acid 
using similar procedures to that described in Example 32. 
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(Electrospray LC^MS)^ 
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33 


D7 


O 
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Found 420 (MH*). 
C22H21N5O4 requires 419 


34 


Dll 


CH2 


F 

o 

Me 




Found 461 (MH*). 
C26H25FN4OS requires 
460 


35 


DU 


CHa 






Found 428 (MH*). 
C25H25N5Q2 requires 427 
Prq>ared asllie HCl salt 


36 


Dll 


CH2 






Found 430 (MH*). 
C23H22F3N3Q2 requires 
429 

Pxepared as the HCl salt 












37 










x^ounu hkjjl ypfirx )* 
C24H23N3OS requires 
401 


38 


D17 


CH2 


F 

Me 


ca 


Found 461.(ME0. 
C26H25FN4OS reqinres 
460 
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39 


D21 


CH2 


F 

Me 


a 


Found 412 (MH*). 
C21H22FN5OS requires 

A\ 1 
*rl 1 


40 


D21 


CH2 






Found 379 (MH*). 
C20H22N6O2 requires 378 


41 


D23 


CHj 


F 

V 

Me 




Found 412 (MH^. 
C2iH22FN50S requires 
411 


42 


D25 


CH2 


F 

Me 




Found 462 (MH*). 
C25H24FN5OS requires 


43 


D25 


CH2 


F 




Found 448 (Mlf). 

C24H22FN5OS requires 
AAn 


44 


D25 


CH2 


Me 




Found 445 (MH*). 
C25H25FN6O requires 
444 
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45 


D25 




F 
N— 

Me 




Found 445 (MH*). 
C25H25FN6O leqiures 
444 


46 


D25 


CH2 


H 




Found 431 (MH^. 
C24H23FN6O requires 
430 


47 


D25 


CH2 


^^^^ 

Me 




Found 462 (MH*). 
C25H24FN5OS lequiies 
461 


48 


D25 
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\ // 

Me 




Found 446 (MH*). 
C24H24FN7O requires 
445 


49 


D25 


CH2 






Found 397 (MH*). 
C25H24N4O lequiies 396 












50 


D25 


CHi 






Found 456 (MH*). 
C22H23'^BrN402 requires 
455- 


51 


D25 


CH2 






Found429 (MH*). 
C24H24N6C)2 requires 428 
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52 



D25 



CH2 





Found 431 GvM*). 
C22H2iF3N402 requires 
430 



53 



D27 



CH2 





Found 512 (MH*). 
C26H24F3N5OS requiies 
511 



Me 
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CH2 





Found 498 (MH*). 
C25H22F3NSOS requiies 
497 



Me 
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Found 495 (MH^. 
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494 
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Found 481 (MH*). 
C25H23F3N6O reqirires 
480 



Me 



57 



D27 
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Me 




Found 495 (MH*). 
C26H25F3N6O requiies 
494 



Me 
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Me 



Found 495 (MH*). 
C26H2SF3N6O requires 
494 
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Found 447 (MH*). 
C26H24F2N4O lequiies 
446 



Me 



60 



D29 



CH2 





Found 434 (MH*). 
C24H21F2N5O lequiies 
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CH2 





Found 482 (MH*). 
C25H22F3NSQ2 requires 
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Found 465_(MH*). 
C24H22F2N602 requires 
464 
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Found 467 (MH*). 

C22Hi9FsN402requires 

466 
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C2SH23F3N6O requires 
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Found 433 (MH*). 
C25H22F2N4O requites 
432. 
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Found 484 (MH^. 
C24H20F3N5OS requires 
483 
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Found 445 (MH*). 
C25H25EN6O requires 444 
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Found 421 (MH^. 
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Found 452 (MH*). 
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Found 463 (MH*). 
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Found 500 (MH*). 
C24H20F3NJO2 S requires 
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Me 




Found 483 (MH*). 
C24H21F3N6O2 requires 
482 
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Found 483 (MH*). 
C24H21F3N6O2 requires 
482 
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Found 463 (MH^. 
C24H23FN6OS requires 
462 
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Found 463 (MH*). 
C24H23FN6OS requires 
462 
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Found 493 (MH^. 
C26H25FN4OS2 requires 
492 
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Found 435 (Mir). 
C23H20F2N6O requires 
434 
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rOUna ^jMLH ). 
C24H2iF2N50 requires 
433 


85 


D29 


CH2 




'A 


Found 434 (MH*). 
C24H21F2N5O requires 
433 
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CH2 
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Found 414 (MH*). 
C21H21F2N5Q2 zequires 
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C23H20F2N6O lequiies 
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Found 419 (MH*). 
C23H23FN6O requires 
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Found 480 (MH*). 
C22H21F4N5OS requires 
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Found 36gMil ). 
C21H21N7O requites 387 
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Found 527 (MH*). 
C26H25F3N6OS requires 
526 
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Found 484 (MH*). 
C26H3iFiN502 requires 
483 



-62- 



wo 02/090355 



PCT/GB02/02042 



109 


D29 


CH2 






Found 441 (MH*). 
C23H19F3N4O2 requires 
440 
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C22H20F2N6O requires 
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Found 424 (MH^. 
C21H19F2N7O requires 
423 
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C22H19F2N5OS requires 
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C2oH2iF2NsOS require 
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D68 


CH2 






Found 457 a^H*). 
C27H22FiN40 requires 
456 
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1 Af\ 






F 


NC 




C26H21F3N6O requites 
490 


141 


D68 


CH2 


*^ 




Found 446 (Nffif*). 
C2SH21F2N5O requires 
445 


142 


D68 


CHa 






Found 464 (MH^. 
C2ijHi9F2N50S requires 
463 


143 


D29 


CHa 








Found 433 (MH*). 
C25H22F2N4O requires 
432 


144 


D29 


CH2 








Found 441 (MH*). 
C23H19F3N4O2 requires 
440 


145 


D29 


CH2 


ST ^ 

'I: 






Found 441 (MHT). 
C23H19F3N4O2 requires 
440 


146 


D29 


CH2 




Fv 




rouna 441 \mri 
C23H19F3N4Q2 requires 
440 


147 • 


D29 


CH2 




Fv 




Found 459 (MH*). 
C23H18F4N4Q2 requires 
458 
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148 


D62 


CH2 


F 


^5 


Found 405 (MH*). 
C22H2JFN6O lequiies 
404 


149 


D62 


CH2 


Me 




Found 419 (MH*). 
C23H23FN6O requires 
418 


150 


D64 


CH2 


Me 


V 

CN 


Found 419 (MH*). 
»-'23"23rN6U leqvuies 
418 


151 


D66 


CH2 






Found 558 (MH*)- 

C26H32'^lN5Q2S 

requires 557 


152 


D29 


CH2 






Found 566 0»«H*). 
CsoHjaFjNsCfeS requues 
565 


153 


D29 


CH2 






Found 427 (MH*). 
C2oH2oBrNjO requires 
426 


154 


D29 


CH2 






Found 436 (MH*). 
C24H23F2N5O reqirir^ 
435 



-68- 



wo 02/090355 



PCT/GB02/02042 









1 


■■^ 


Found 422 (MH*). 
C23H21F2NSO requires 
421 












Found 441 ^^dH*). 
CaiHigFaNsOS requires 
440 


157 


D29 


CH2 






Found 441 (MH*). 
C23H22F2N4O3 requires 
440 


158 


D29 


CH2 


N-N 

^NM62 




Found 538 (MH^. 
C28H30F3N7O requires 
537 


159 


D66 


CH2 






Found 530 (MH*). 
C24H29^^rFN70 requires 
529 


160 


D49 


CH2 


F 

c 




Found 490 (MH*). 
C26H2gEN702 requires 
489 


161 


D49 


CH2 






Found 388 (MH*). 
C21H21N7O requires 387 
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162 


D66 


CHz 






Found 415 (MH*) 
CigHw^rNfiO lequiies 
414 


163 


D66 


CHj 






Found 415 (MH^. 
C|9Hi9'^rN4Q2 leqiriies 
414 


164 


D66 


CH2 






Found (MH*) 405 
Ci8H2i^*^rN402 leqvures 
404 


165 


D66 


CH2 






Found 426 (MH*) 
C2oH2o^^rN50 lequiies 
425 


166 


D29 


CH2 


0(C*y3NMej 




Found 484 (MH*). 
C26H3iF2N5C)2 requires 


170 


D66 


CH2 


1 

Me 




Found 473 (fAH) . 
C2iH22"BrFN60 
requires 472 


175 


D66 


CH2 


u 




Found 375 (MH*) 
Ci7Hi9™BrN40 requires 
374. 


199 


D7 


0 


cr 




Found 420 Ovfflf*) 
C2:^l2iN504 requires 
419; 














204 


D82 


CH2 






Found 454 (MH*). 
C24H22F3N5O requires 
453 
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206 


D82 




Me 

/ \ 




Found 438 (MH*). 
C23H2iF2]N[502 requires 
437. 


207 


D82 


CH2 






Found 396 (MH^. 
C22H19F2N3O2 requires 
395. 


230 


D66 


CH2 






Found 446 (MH*). 
Ci9H20^^BrN5O3 requires 
445. 


231 


D66 








Found 570 (MH*). 
C27H33^^BrFN70 requires 
569. 


241 


D66 


CH2 






Found 454 (MH*). 
C22H24^^rN50 requires 
453 


242 


D66 


CH2 






Found 448 (MNa*). 
C2oH2o^^rN50 requires 
425. 


243 


D66 








Found 440 (MH^. 
C2iH22^^rN50 requires 
439. 


244 


D66 


CH2 






Found 440 (MH*). 
C2iH22^^rN50 requires 
439. 


245 


D66 


CH2 




XL. 


Found 443 (MH^. 
CnHi7^W^Cl2N40 
requires 442. 


246 


D66 


CH2 




XX. 


Found 474 OVIH^. 
C2iH2i^^Bi^^ClNjO 
requires 473. 


259 


D80 


O 




XX. 


Found 476 (Mtt). 
C2iHi9'^rFN302S 
requires 475. 
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260 


D66 


CHa 






Found 454 (MH*). 
C22H24^^i'N50 requires 
453. 


261 


D66 


CH2 






Found 502 CMKT). 
C26H24^^rN50 requires 
501. 


262 


D66 


CH.2 






Found 440 (Mfir*). 
C2iH22^^rN50 requires 
439. 


263 


D66 


CH.2 




XX 


Found 504 (MH*), 
C2oHi9^r2N50 requires 
503. 


264 


D66 




Sir 




Found 440 (MH*). 
C2iH22^^rN50 requires 
439. 


265 


D66 


CH2 




xk 


Found 504 (MH*). 

C2oHi9^^r2N50 requires 
503. 


266 


D66 


CHj 




xk 


Found 544 (MH*). 
CasHai^^rFNT© requites 
543, 



Example 93: l~{2-[(6y7-Diflaoro-qiiinoxaIjii-2-yIaiiimo)-methyq-pyiTofidi^^ 
(4-lluoro-phenyl)-2-H-pyra2ol-3-yll-methanone 
5 The amine of D3 1 (0.085g) in dimethyifoimamide (3ml) was treated with 4-(4-fluoro- 
pheQyl>-2/ir-pyiazole-3-<:aiboxylic acid (0.125g)» diisoprop^ethylanune (O.OTml) and [O- 
(7-azabenzotriazol-l-yi)-14,3,3-tetrameth>iuromumhexafluorophospha^^^ (O.llg)- the 
mixture was shaken for 48 hours. Solvent was removed at reduced pressure and the residue 
extracted with dichloromethane. The filtrate was ev^orated under redaced pressure and the 
10 residue column chromatographed (silica gel, 3% methanol/diethyl ether) to givelfae title 
compound (O.lg). 

Mass Spectrum (API*): Found 453 (MH*). C23H19F3N6O requires 452. 

Ar^O 

15 
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residue column chromatographed (silica gel, 3% methanol/diethyl ether) to give the title 
compotind (0,lg). 

Mass Spectrum (APf): Found 453 (MH*). C23H19F3N6O requires 452. 



Ar^O 



NHAr' 



Example 



Amine 



Mass Spectrum 
(Electrospray 



94 



D31 





Found 484 OVfflf*)- 

CMH20F3N5OS 

ieqiiiies483 



95 



D31 




Me 




Found 467 (Mit), 
C24H21F3N6O 
requires 466 



96 



D31 





Found 468 (MH^. 
C23H20F3N7O 
requires 467 



97 



D31 



or 




Foimd394(MEr*)- 
C21H17F2N5O 
requires 393 



98 



D31 





Found 419 (MH^. 
C24H20F2N4O 
requires 418 
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99 


D31 






Found 478 (MH*). 
C2iHi^rFiN4Q2 
requires 477 


100 


D31 




'A 


Found 451 CMOS*). 
C23H20F2N6O2 
requires 450 


101 


IMS 


F 

Q 

Me 




Found 484 (MH*). 
C24H20F3N5OS 
requires 483 


102 


D45 


F 




Found 470 (MH*). 

C23H18F3N5OS 

requues 


103 


D45 


& 




Found 451 

C23H20F2N6O2 
requires 450 


104 


D45 


H 




Found 453 (Mit), 

C23H,9F3N60 

requires 452 


119 


D45 


F 




Found 481 (MH*). 
C25H23F3N6O 
requires 480 
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120 


D45 


F 




Found 454 (MH*). 
C22H18F3N7O 
requires 453 


167 


D70 


/I— N 
Me 


^ tJr 


Found 459 (MHT). 
CaoHzo^^BrFNeO 
lequires 458 


168 


D45 






Found 470 (MH*). 
C23H18F3N5OS 
requires 469 


169 


D45 


F 

,N-N 

Me 




Found 467 (MH*). 

C24H2lF3N60 

requires 466 


176 


D70 


F 
OH 


Xk 


Found 514 (MNa*) 
C2oHi9'^rFN5C)2S 
requites 491. 


177 


D70 


F 




Found 445 (MH*). 
Ci9Hi8''^BrFN60 
requires 444. 


178 


D70 




XX. 


Found 434 (MNa*). 
Ci9H,8^^rN50 
requires 411. 
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179 


D70 






Found 405 (MH*). 

Ci8H2j'^lN4C)2 

requires 404. 


180 


D70 


Me 




Fovmd458(MH*). 
CzoKbo^BrNsOS 
requires 457. 


181 


D70 


Mb 




Found 559 OVIH*). 

C25H3l'^rN602S 

requires 558. 


182 


D70 






Found 419 (MH^. 

Cl9H23'^rN402 

requires 418. 


183 


D70 


& 


Xx. 


Found 419 (MH*). 
Ci9Ha3'^rN402 
reqiures 418. 


184 


D70 


Q 




Found 467 (MH*). 

C23H23'^rN4Q2 

requires 466. 


18S 


D70 


OEl 

V 

COMe 


XX. 


Found 447 (MH*). 

C20H23^rN4Q3 

requires 446. 


186 


D70 


OMe 

& 


XX, 


Found 435 (MH*). 

Cl9H23'^lN403 

requires 434. 


187 


D70 


Me 

6C. 


XX 


Found 419 (MH*). 

CisW23"BrN4C>2 

reqtures418 
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188 


D70 




xk 


Found 455 (MH;. 

C22H23^rN402 

requiies 454. 


189 


D70 


Me 




Found 476 (MH*). 
C2oHi9^rFN50S 
requires 475» 


190 


D70 


Me 




Found 476 (Mit). 
C2oHi9^^rFN50S 
requiies 475. 


191 


D70 




Xk 


Found 462 (MI^). 
CpHiy^^BrFNsOS 
requires 461. 


192 


D70 






Found 444 (MH*). 
requiies 443. 


193 


D70 






Found 458 (MH*). 
CioHzo^^rNsOS 
requires 457. 


201 


D70 




XK- 

Br 


Found 462 CNffl*). 
CzoHn'^^BrFNsOS 
requires 461. 


202 


D70 


OMe 

Me 




Found 488 (MH*). 

C2lH22^lN5Q2S 

requiies 487. 
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VYlCi 


Me Vsss/^-F 


XX. 


Found 505 nVTH^ 
C2iH22^rFN60S 
requires 504 


210 


P70 






Found 459 (MH*). 
CioHio^rNAOS 
leqiiiies 458. 


211 


D70 




XX, 


Found 488 (MHT): 

C2lH22'^rN502S 

requires 487. 


212 


D70 




Yl ■ 


Found 461 (MHT) 
C2oHi8^^rFN40S 
requires 460. 


213 


D70 






Found 460(MNa*). 
CoiHoo^rNsO 
requires 437. 


214 


D70 






Found 461 (MH*). 
CioHifi^^r FNiiO> 
requires 460. 


215 


D70 






Found 473 (MH*). 
C2iH2i^rN402 
requires 472. 


219 


D70 






Found 492 (MH*). 
requires 491. 


220 


D70 




Xk 


Found 461 (Mff). 
Ci9H,8'^rFN602 
requires 460. 


221 


D70 






Found 443 (MlT). 
e2oHi9^iN40S 
requires 442. 


222. 


D70 






Found 462 (MH*). 
C23H20^^rN5O 
requires 461. 


223 


D70 






Found 473 (MH^. 
C2iH2i^^rN4Q2S 
requires 472. 
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224 


D70 






Found 449 (MNa^. 
CpHip^^BrNfiO 
requires 426. 


232 


D70 


r 




Found 516 (MH*). 

C23H27^^rFN70 
lequires 515. 


233 


P70 






Found 490 (MH*). 
CziHzi^^rFNsOS 
requires 489. 


247 


D95 






Found 448 (MH*). 

C20Hi9^^Cl2N5OS 

requires 447. 


248 


D93 






Found 407 (MH^. 
C21H22N6Q3 requires 
406. 


250 


D70 






Found 440 (MH*). 
C2iH22^^rN50 
requires 439. 


251 


D95 






Found 461 (MH^. 
CziHza^^CIFNfiOS 
requires 460. 


252 


D95 






Found 416 (MNa^. 
CiiHzo^^ClNsO 


253 


D95 






Found 468 (MNa*). 
CaiHzi^^ClFNjOS 
requires 445. 


254 


D95 






Found 393 (MH*). 

C22H2l"ClN40 

requires 392. 
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255 


D70 






Found 429 (MH*). 
requires 428. 


256 


D95 






Found 520 (MH*). 

C24H27^^a2N502S 

requiies 519. 


257 


D95 






Found 427 (MH*). 

-C2lH23^^ClN602 

requires 426. 


258 


D70 






Found 471 (MH*). 

C2lH23^rN602 

requires 470. 



Example 105: 1-[2K3-Methyl-Il A4]oxadia2ol-5-y0-pIienyll-l-[(S)-2-(oxazoIo[4,5- 
b]]p3^din--2-ylaiiiinomef]iyI)-piperidin-'l-y2]-methanone 

The compound of D41 (0.51g) and 2-nie1hylsulfanyl-oxa2olo[4,5-6]pyridine (0.25g) were 
5 combined and heated under aigon at 90^C for 18 hours The mixture was column 

chromatogre^hed (5% methanol, diethyl ether eluant) to give fb.e title compound (0.26g) 
Mass Spectrum (API^: Found 419 (MH^. C22H22N6Q3 requires 418. 

Example 106: l-[2K3-Me«]iyl-[l,2,4]oxadiazol-5-y9-phen3i]-l-{(R)-2-[(metfay 
10 oxa2olo[43-b]pyridin-2-yl-amino)-methyI]piperidin--l-yl}-methanone 

The title compound (O.OlSg) was prepared fiom the compound of D43 (0*15g) according to 
die method of Example 105. 

Mass Spectrum (API*): Found 433 (MH^. C23H24N6Q3 requires 432. 

15 Example 107: 6-[((S>.l-{l-[4-(4-Fluoro-phenyI)-l-meth>4-lH-pyrazol-3-yl]- 
methanoyl}-piperidin*2-ylmethyQ-mefliyl-andno]-nicotlnonitriIe . - . 

The title compound (0.078g) was prepared from the con^^ound of p60 (0.45g) and 2- 
chloro-5-cyanopyridine (0.1 89g) according to the method of D26 
Mass Spec.trum (API*): Found 433 (MH*). C24H25FN6O requires 432. 

20 

Example 108: l-<(S)-2-{[(6,7-DifluoroHiuinoxalin-2-yl>metihyl-aniinol-methyl}- 
piperidin-l-yO-l-[4-<4-fiuoro-phenyO-l-methyl-lH-pyrazol'-3-yl]-meflianone 
Hie title compound (0.03 Ig) was prq>ared fiom the compound of D60 (0.15g) and 2- 
chloro-6,7-difluoroquinoxaline (0.09 Ig) according to the method of D26 
25 Mass Spectrum (APf): Found 495 (MH*). C26H25F3N6O requires 494. 
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Example 171: l-{2-[((S)-l.{l-[4-(4-Fluoro-phenyl)-l-methyl-lH-pynizoM^^^ 
methanoyl}-piperidin-2-ylmethyI)-ammo]-pyrimidm-5-yl^ 
A mixture of l-{(S>2-[(5-Bromo-pyrimidin-2-ylammo>me1hyl]^^^ 
fluoro-phenyl)-l-methyl.l/f-pyrazol-3-yl]-methanone (0.5g) and l-ethoxyvinyl)tribirtyltin 
5 (0.42inl) tetralds(triphenylphosphine)palladium[0} (0.06g) was boUed in dioxane (8ml) for 
16h. 2N Hydrochloric acid was added, the mixtrue stirred for 90 min, water was added and 
the mixture extracted (x3) with ethyl acetate. The combined ethyl acetate extracts were 
dried, solvent removed at reduced pressure and the residue column chromatographed (silica 
gel, ethyl acetate -> 2% methanol ethyl acetate to give the title compound (0.3g) as a yellow 
10 foam. 

Mass Spectrum (API*): Found 437 OMH*). C23H25FN6O2 requires 436. 

Example 172: l-[4-(4-Fluoro-phenyl>l-methyl-lH-pyrazoI-3-yIJ.l<(S)-2-{[5-(l- 
hydroxy-ethyl>pyrimidin-2-ylamino]-methyl}-piperidm-l-yI)-me 

15 l-{2-[((S>l-{l-[4-(4-Fluoro-phenyl>l-methyl-lH-pyrazol-3-yl]-methanoyl}-^^^ 

yhnethyl)-amino]-pyrimidin-5-yl}-ethanone (0.2g) was dissolved in methanol 20ml) and 
sodium borohydride (0.4g) added. The reaction was stirred overnight, water was added and 
stirring continued for 30min. The reaction mixture was extracted with ethyl acetate (x3), 
the organic extracts combined, dried (MgS04) and solvent removed at reduced pressure to 

20 ^ve the title compound as a colourless foam. 

Mass Spectrum (API*): Found 439 (MH*). C23H27FN6Q2 requires 438. 

Example 173: 24((l^l-.{l.[4-(4-Fluoro-phenyl)-l-methyI-lH-pyrazoI-3-yl]- 
methanoyl}-piperidin-2-ylmethyl)-ammo]-pynmidine-5*carbonitrile 

25 1 -{(S>2-I(5-Bromo-pyrhnidin-2-ylamino)-methyl]-piperidin-l -y^ -f4-(4-£[uoro-phenyl)- 
l-melhyl-ljy-pyTazol-3-yl]-methanone (0.35g) in N-methylpyrrolidinone (10ml) containing 
copper(I)cyanide (0.1 3g) was heated to reflux for 5h. The reaction mixture was diluted with . 
water, filtered (Kieselguhr) and the filtrate extracted with ethyl acetate. The etiiyl acetate 
phase was washed with water and brine, dried (MgS04), filtered and solvent removed at 

30 reduced pressure. The residue was colimm chromatogrq)hed (silica gel; ethyl 

acetateipentane 1:1^ ethyl acetate eluant), the appropriate firactions combined and solvent 
removed at reduced pressure to give the title compound (0.01 9g). 
Mass Spectrum (API*): Found 420 (MH*). C22H22FN7O requires 419- 

35 Example 174: 3-(l-{(S)-2-I(6,7-Difluoro-quinoxalin-2-ylaminD)-methyl]-pipcridin-l- 
yl}-methanoyl>-N-methyl-benzamide 

The compound of description 71 (0,1 Og) was dissolved in dimethylformamide (5ml) 
containing HATU (0.095g) and diisopropylethylamine (0.131ul) and stirred for 30 in. 
Meftylamine (IM in tetrahydrofiiran, 0.125ml) was added and stirring continued for 16. 
40 The reaction mixture was diluted with diethyl ether, washed witti water (x3), saturated brine 
and dried (MgS04). Solvent was removed at reduced pressure and the residue column 
chromatographed (silica gel; ethyl acetate -^10% methanoliethyl acetate to give the title 
compound (0.01 8g). 
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Mass Spectrum (API*): Found 440 (MH*). C23H23F2NSO2 requires 439. 

Example 194: l-{(S>-2-[(5-Bromo-pyrimidin-2-ylamino>mcthyl]-py^ 
(4-fluoro-phenyQ-2-metfayl-'ffaiazoI-4-yl]-methanone 
5 A mixture of the amine of D70 (0.070g), 5-(4-fluoro-phenyl>2-methyl-thiazole-4- 

carbo^lic acid (0.065g), l-<3Kiimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 
(EDC) (0.042g) and l-hydroxybenzotriazole hydrate (0.037g) in dimethylformamide (2ml) 
was stirred at ambient temperature for 18h, evaporated in vacuo and the residue partitioned 
between ethyl acetate and water. The organic layiM- was dried (Na2S04X evqjorated and the 
10 residue chromatographed on silica gel eluting with a 30% - 100% ethyl acetate in pentane 
gradient to afford the title product (0.083g) as a white soUd. Mass JSpectrum (Electiospray 
LC/MS),APr: Found 476 (MH*). CjoHw^rFNsOS requires 475, 

Example 195: l-{(S)-I(5-Bromo-pyiTnudm-2-ylamino)-methyq 
15 (3-methyl-[l,2,4]oxadiazol-5-yl)-phenyl]-methanone The title compound (0.053g) was 
obtained Ifrom the amine of D70 (0.070g) and 2-(3-methyl-[l A4]oxadia2ol-5-yl>benzoic 
acid (0.056g) using the method of Example 194. Mass Spectrum (Electrospray LC/MS) : 
Found 443 (MH*). Ci9Hi9^BrN602 reqmres 442. 

20 Example 196: l-{(S>-2-[5-Bromo-pyiimidm-2-y]ammo)-methyq-pyrroUdm*l^^^^ 
(4-chloro-phenyI>-2-methyl-tliiazol-4-yl]-methanone 

The title compound (0.078g) was obtained ftom the amine of D70 (0.077g) and 5-(4-chloro- 
phenyl>2-methyl-thiazole-4-carboxylic acid (0.076g) according to the method of Example 
32. Mass speclnmi(mectrosprayIXVMS),APr:Fomid 492 (MH*) CioHw^W^CINsOS 
25 requires 491. 

Example 197: l-{(S)-2-[(5<Bromo-pyridm-2-yIammo>melfayl]-pyrroUdin-l-yQ^^ 
fluoro-phenyO-l-methyl-thlazoM-yq-methanone 

The title compound (0.135g) was obtained 60m the amine of D74 (O.llg) and 5-(4-fluoro- 
30 phenyl)-2-methyl-thiazole-4-carboxylic acid (0. 12g) according to the metiiod of Example 
32. Mass Spectrum APr: Found 475 (MH*). C2iH20^^rFN4OS requires 474. 

Example 198: l-{(S)-2-[(5-Bromo-pyridin-2-yIammo>meffayl]-pyiToIidm-l-^^^ 
fluoro-phenyl>-l-methyl-l£r-pyrazoI'-3-yl]-methanone 
35 The title compound (O.lOg) was obtained fiiom the amine of D74 (0.1 Ig) and 4-(4-fluoro- 
phenyl>J-methyl-l/f-pyrazole-3-carboxylic acid (0.12g) according to the m^od of 
Example 32. Mass Spectnmi API*: Found 458 (MH*). CaiHii^rFNsO requires 457. 

Example 200: l*{3-[(5-Bn>mo-pyrimidin-2-ylamino)-mefhyl]-morpholin^^ 
40 fluoro-phenyl)-l-methyl-lEr-pyrazol-3-yl]-methanone 

The title compound (0.393g) was obtained from the compound of D80 (0.3g) and 4-(4- 
fluorophenyl>l-me&>d-l/f-pyrazole-3-K:arbox)iic acid (0.242g) according to the method of 
Example 32. Mass Spectrum (API*): Found 475 (MH*). C2oH2o^^rFN6Q2 requires 474. 
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Example 203: 3,5-Dmuoro-4-[((S)-l-{l"[5-<4-fIuorophenyl>2-methyI-ftiazoI-4^^^^ 
methanoyl}-pipendin-2>ylmethy0-aindno]-benzomtrile 

The titie compound (0.090g) was obtained from the compound of D82 (0.073g) and 5-(4. 
5 fluorophenyl>.2-methyl-thiazole-4-caiboxylic acid (0.069g) according to the method of 
Example 32. Mass Spectrum (Electrospiay LOMS): Found 471. C24H21F3N4OS requites 
470. 

Example 208: 3,5-Dffluoro-4*[((S)-l-{l.[5-<4-flaoro-pheny0-2-methyI-thi^^ 
10 methanoyl}-pyiToMin-2-'yImethyl>amino]-benzomtrile 

The tide compound (0.09g) was obtained from the compound of D84 and 5-(4-fluoro- 
phenyl>2-methyl-flriazole-4-carboxylic acid (0.095g) according to the method of Example 
32, Mass Spectrum (mectrospi^IXyMS): Found 457 (MH^ C23H19F3N4OS requires 
456. 

15 

Example 216: l-{(S)«2-[(5-Ethyl-pyrimidfai-2-ylammo)-methyl]-pyrroUdin-^ 
(4->fluoro-phenyl)-2-methyl->thiazol-4-yI]-methanone 

The title compound (0.05g) was obtained from the compound of D86 (0.07g) and 5-(4- 
fluoro-phenyl)-2-methyl-thiazole-4-carboxyiic acid (0.068g) according to the method of 
20 Example 32. Mass Spectrum (Electrospray IXVMS): Found 426 (MH*). C22H24FN5OS 
requires 425. 

Example 217: lK(S)-2-{[(5-Bromo-pyrimidm-2-yl>methyl-aminol-methyl}-pyiToUdm- 
l-yO*l-[5-(4-fluoro-phenyI)-2-methyl-tliiazol-4'-yl]-methanone 
25 The tide compoimd (O.lg) was obtained from the compound of D91 (0.275g) and 5-(4- 
fluoro-phenyl)-2-methyl-thiazole-4-carboxylic acid (0.285g) according to the method of 
Example 32. Mass Spectrum (ElectrosprayLC/MS): Found 490 (MH*). CaiHii^^rFNsOS 
requires 489. 

30 Example 218: l-((S>2-{[(5-Bromo-pyrimidm-2-yl)-methyl-aminol-methyl}-pyrix^ 
l-yI)-l-[4-(4-fluoro-pheiiyI)-l-methyl-liy-pyra2ol-3-yq-methanone 
The title compoimd (0.02g) was obtained from the compound of D91. (0.275g) and 4-(4- 
fluoro-phenyl)-l-methyl-liyrpyrazoIe-3-carboxylic acid (0.260g) according to-the method of 
Example 32. Mass Spectrum (Electrospray LC/MS): Found 473 (MH*). C2iH22^^BrFN60 

35 requires472. 

Example 225: l-{2-[((S>l-{l-[5-(4-Chloro-phenyl)-2-methyl-thiazoM-yl]*methanoy]}- 
pyiToUdm-2-ylmethyl)-ammo]-pyrimldin-5-yl}-ethanone 

The title product (0.04g) was obtained from the compound of D93 (0.133g) and 5-(4-chloro- 
40 phenyl)-2-methyl-thiazole-4-carboxylic acid (0.076g) using a similar procedure to that 
described in Example 32. Mass Spectrum (Electrospray LC/MS): Found 456 (MH^. 
C22H22^^C1N502S requires 455. 
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Example 226: l-{(S)-2-[(5-CUoro-pyrimidm--2-ylamino>methyI]-p3^ 
(4^i]uoro-pheny]>-2-methy]-tfaiazoI-4-yI]-iiietiianone 

The title product (0.095g) was obtained from tiie amine of D95 (0.064g) and 5-{4- 
fluorophenyl>2-niethyl-thiazole-4-caxboxylic acid (0.071g) using the method of Example 
5 32. Mass Spectrum (Blectiospray LCVNIS): Found 432 (MH*). C2oHi9^^ClFN50S lequiies 
431. 

£tample 227: l-{(S)-2-[(5-Chloro-pyrimidm-2-ylammo>methyl]-pyi^ 
(3-methyl-[l,2,4]oxadiazol-5-yI>phenyl]-methanoiie 
10 Hie title compound (0.052g) was obtained from the amine of D95 (0.064g) and 2-<3- 

methyl-[l A4]oxadiazol-5-yl)-benzoic acid (0.061g) according to the raethod of Example 
32. Mass Spectrum (Electrospray LC/MS): Found 399 (MH*). CipHw^^CIN^a requires 
398. 

15 Ehcample 228: l-[5-(4-Fluoro-phenyO-i^-methyl-thiazol-4-yI]-l«^(^ 
pyiimidin-2-y]anmio)-methyI]-pyrrolidin-l-yl}-niethanone 
To the compound of Example 194 (0.36g) in dimethylformamide was added lithium 
chloride (0.096g), tetramethyl tin (0.126 ml) and dicblorobis(triphenylphosphine) palladium 
(0) (0.035g) and the resulting mixture heated at 1 OO'^C under aigon for 1 8L The reaction 

20 was then ev^)OFated, diluted with dichloromefliane, filtered and the filtrate washed with 
water, dried and evs^rated. Chromatography of the residue on silica gel, eluting with 
methanol-dichloromethane mixtures, afforded the title product (0J2g) as a yellow 
amoxphous solid. Mass Spectrum (APO: Found 412 (MH*). C2iHb2FNsOS requires 411. 

25 Example 229: H((S)-l-{l-[5-(4-Flaoro-phenyl>-2-methyl-thiazol-4-yl]-methanoyI}- 
pyrrolidin-2-yImethyl)-am]no]-nicotinomtrile 

A mixture of the amine of D97 (0.134g), 5-(4-fluoro-phenyl>2-methyl"thiazole-4- 
carboxylic acid (0.172g), EDC (0.139g) and l-hydroxybenzotriazole (O.Olg) in 
dichloromethane (8 ml) was stirred at ambient temperature for 7 days. The reaction was 
30 washed with saturated aqueous sodium bicarbonate solution, dried and evaporated. 

Chromatography of the residue on silica gel, eluting with ethyl acetate - hexane mixtures 
afibrded the title product (0. 1 96g). Mass Spectrum (Electrospray LCVMS): Found 422 
(MH*). C22H20FN5OS requires 421. 

35 Example 234: l-[5-(4-Fluoro-pheny])-2-methyl-thiazol-4-yl]-l-{(S)-2-[(6-^ 
methybulfanyI-pyiinridin-4-ylanaino)-methyI]-pyrrolidin-l-yl}-methanone 
The title product (0.095g) was obtained from the amine of DlOl (0.15g) and the compound 
of D98 (0. 14g) iising a similar method to that described in D69. Mass Spectrum 
(Electrospray LC/MS): Found 458 (MH*). C22H24FN5OS2 requires 457. 

40 

Example 235: l-I5-(4-riuoro-phenyO-2-methyl-tfaiazoM-ylJ-l-{(S)-2-.[(2. 
methylsulfanyl-pyrimidin-4-ylamino)-metfayI]-pyrroUdin-l-yl}-methanone 
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Hie title compoxmd (O.OSg) was obtained from the amine of Dl'Ol (0.15g) and 4-chloro-2- 
methylsulfanyl-pyrimidine (0.076g) using a similar method to that described in D69. Mass 
Spertrum(ElectrospiayIXVMS):Foimd444^^ C21H22FN5OS2 requires 443. 

5 The following compounds were prepared using methods similar to that described in 
Examples 234 and 235. 




E^mple 


Amin 
e 


Y 






Mass spectrum 

(Electrospray 

LC/MS),APr 


236 


DlOl 


Bond 




M* 


Found 494 (MHT). 
C23H23F4N5OS 
requires 493. 


237 


DlOl 


Bond 




XT 


Found 426 (NfflT), 
C22H24FN5OS 
requires 425. 


238 


DlOl 


Bond 






Found 466 (MH*). 
C21H19F4N5OS 
requires 465. 



10 



Example 239: l-(3-{[(5-BFomo-pyriniidm*2-yl>methyl-ammo]-methyl}-morphoIin-4-> 
yl)-l-[5-{4-fluoro-pheny^-2-methyl-thiazol-4-yIl-methanqne The title compound 
(0.056g) was obtained from the compound of D105 (0.095g) and 5-(4-fluorophenyl)-2- 
methyl-thiazole-4-carbo3iyIic acid (0.1 Og) according to the method of Example 32. Mass 
15 Spectrum (Electrospray LC/MS): Found 506 (MH*). C2iH2i^rFN502S requires 505. 

Example 240: l-(3-{[(5-Bromo-pyrimidin-2-yl)-methyl-amino]-methyl}-morpholm-4- 
yI)-l-[2-<4-flaoro-phenyI)-tiiioplien-3-yl]-methanone 

To the compound of D105 (0.095g) in dichloromethane (8ml) containing trielhylamine 
20 (0.06ml>was added 2-(4-fluorophenyl)-thiophene-3-carbonyl chloride (0.084g). After 72h 
at ambient temperature the reaction mixture was washed with brine, dried and evaporated; 
the residue was cbromatographed on silica gel, eluting with ethyl acetate-jjentane mixtures 
to afford the titte product (0.093g). Mass Spectrum (Electrospray LCVMS): Found 491 
(MH*). C2iH2o'%rFN4Q2S requires 490. 

25 

Example 249: l-I5-(4-Fluoro-phenyl).2-methyMhiazol-4-yl].l-{(S)-2~[(5- 
frmuoromethyl-pyrimidin--2-ylamino)-methyl]-pyrrolidin-l-yl}-methanone 
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Example 249: lrI5-(4-Huoro-phenyI)-2-methyl-thia2»l-4-yII-l-{(^^ 
t]1fluorometfayl-pyi1inidin-2-ylainino)-methy 

To tide conq^ound &om Exan^le 194 (0.36g) in dimethylfonnamide (SmI) was added 
potassiton triiluoioacetate (0.23g), copp^ iodide (0.3g) and toluene (Sml) and fho resulting 

S mixture heated at reflux under Dean-^taxk conditions for 3h» before refhixing for a iiirther 
2QiL The reactioh mixture was cooled, poured into wa^ether and filtoied thiou^ 
kieselguhr. The aqueous layer from the filtrate was extracted with ether, and the combined 
ether extracts washed with water, dried and evaporated. The aqueous was re-extracted widi 
dicUoromethane and the extract evaporated. The combined extracts were chromatogiraphed 

10 on silica gel, eluting with methanol-dichloromethane mixtures, to afford the title product 
(0.001g). Mass Spectrum (Electrospray LC/MS): Found 466 (MH*). C21H19F4N5OS 
requires 465. 

TKe compounds in the table below were prepared using metHoOs described above 



Exanqple 


X 


R 


Ar* 




Mass Spectrum 
(Electrospray 
LCyMS),APr 


267 


CH2 


H 






Found 486 OVm*). 

C24H29^^C1FN70 

requires 485. 


268 


CH2 


H 




Xk 


Found 526 (mt), 

C27H33^^C1FN70 

requires 525. 


269 


CH2 


H 






Found 540 (MH*). 

C28H35^^C1FN70 

requires 539. 


270 


CH2 


Me 




Xk. ■ 


Found 440 (MH*). 
CiiHiz^^rNsO 
requires 439. 


271 


CH2 


Me 






Found 457 (MH*). 

Cl8H,9^^I^^Cl2N40 

requires 456. 


272 


CH2 


H 






Found 489 OVttO- 

C23H26^^C1FN60S 

requires 488. 



-86- 



wo 02/090355 PCT/GB02/02042 



273 


CH2 


Me 






Found 454 (Mit). 

^22*124 lirJNsU 

requires 453. 


274 


CH2 


Me 




xk 


Foimd:454 (MH*). 

C22H24^^rN50 

requires 453. 


275 


CHa 


H 






Found 446 (MH*), 
CziHm^^CIFNsOS 
requires 445. 



It is understood that the present invention covers all combinations of particular and 
5 preferred groups described herein above. 

Determination of Orexin-1 Receptor Antagonist Activity 

The orexin-1 receptor antagonist activity of the compounds of formula Q) was 
10 det^mined in accordance with the following experimental method. 

Experimental Method 

CHO-DG44 cells expressing the human orexin-1 recqptor were grown in cell 
medium (MEM medium with Earl's salts) containing 2 mM I^Glutamine, 0.4 mg/mL G418 

15 Sulphate from GDBCO BRL and 1 0% heat inactivated fetal calf serum from Gibco BRL. 
The cells were seeded at 20,000 cells/100 fiVwell into 96-well black clear bottom sterile 
plates fix>m Costar which had been pre-coated with 10 ^g/well of poIy-3L-Iysine fiom 
SIGMA, The seeded plates were incubated overnight at 37C in 5% CO2. 

Agonists were prepared as 1 mM stocks in water J)MSO (1 : 1). EC50 values (llie 

20 concentration required to produce 50% maximal response) were estimated using 1 Ix half 
log unit dilutions (Biomek 2000, Beckman) in Tyrode's buffer containing probenecid (10 
mM HEPES with 145mM NaCl, lOmM ^ucose, 2.5 mM KCl, 1 .5 mM CaCIa, 1 .2 mM 
MgCk and 2.5mM probenecid; pH7.4). Antagonists were prepared as 10 mM stocks in 
DMSO (100%). Antagonist IC50 values (the concentration of compound needed to inhibit 

25 50% of the agonist response) were detennined against 3.0 nM human orexin-A using 1 Ix 
half log unit dilutions in Tyrode's buffer containing 10% DMSO and probenecid. 

On the day of assay 50 nl of cell medium containing probenecid (Sigma) and 
Fluo3 AM (Texas Fluorescence Laboratories) was added (Quadra, Tomtec) to each well to 
give final concentrations of 2.5 mM and 4 /iM, respectively. The 96-well plates were 

30 incubated for 60 min at 37C in 5% C02. The loading solution containing dye was then 
aspirated and cells were washed witii 4x150 (il Tyrode's buffer containing probenecid and 
0.1% gelatm (Denley Cell Wash). The volume of buffer left in each well was 125 id. 
Antagonist or buffer (25 fil) was added (Quadra) the cell plates gently shaken and incubated 
at 37C in 5% CO2 for 30 minutes. Cell plates were then transferred to the Fluorescent 
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Tmaging Plate Reader (FUPR^ Molecular Devices) instrum^t Prior to drug addition a 
single image of the cell plate was taken (signal test), to evaluate dye loading consistetu^. 
The run protocol used 60 images taken at 1 second intCTvals followed by a furfliCT 24 images 
at 5 second intervals. Agonists were added (by the FLIPR) after 20 seconds (during 
5 continuous leading). From each well, peak fluorescence was detennined over the whole 
assay period and the mean of readings 1-19 inclusive was subtracted fi^ The 
peak increase in fluorescence was plotted against compound concentration and iteratively 
curve fitted using a four parameter logistic fit (as described by Bowen and Jennan, BPS^ 
1995, 16, 413-417) to generate a concmtratiQn effect value. Antagonist Kb values were 
10 calculated using the equation: 

Kb= IC50/(l-K[3/EC5O]) 

v/bsxe £C50 was flie potmcy of human orexin-A detemiined in the assay (in nM 
tarns) and IC50 is expressed in molar terms. 

Compounds of Examples tested according to this method had pKb values in the 
1 5 range 6.7 — 9.7 at the human cloned orexin-1 receptor. 

The orexin-2 receptor antagonist activity of the compounds of formula (I) was detennined in 
accordance with the following experimental method. 

20 Experimental Method 

CHC)-DG44 cells expressing the hmnan orexin-2 teceptor were grown in cell 
medium (MEbA medium with Earl's salts) containing 2 mM L-Glutamine, 0.4 mg/mL G41 8 
Sulphate 6om GIBCO BRL and 10% heat inactivated fetal cdf serum fiom Gibco BRL. 
The cells were seeded at 20,000 cells/100 /ilAvell into 96-well black clear bottom sterile 

25 plates &om Costar which had been pre-coated with 10 /ig/well of poly-Wysine &om 
SIGMA. The seeded plates were incubated ovemi^ at 37C in 5% CXh- 

Agonists were prepared as 1 mM stocks in watenDMSO (1:1). EC50 values (the 
concentration required to produce 50% maximal response) were estimated using 1 Ix half 
log unit dilutions (Biomek 2000, Beckman) in Tyrode's buffer containing probenecid (1 0 

30 mM HEPES with 145mM NaCl, lOmM glucose, 2.5 mM KCl,. 1 .5 mM CaCh, 1 .2 mM 
MgCk and 2.5mM probenecid; pH7.4). Antagonists were prq)ared as 10 mM stocks in 
DMSO (1 00%). Antagonist IC50 values (the concenttation of compound needed to inhibit 
50% of the agonist response) were determined against 10.0 nM human orexin-A using 1 Ix 
half log unit dilutions in Tyrode's buffer containing 10% DMSO and probenecid. 

35 On the day of assay 50 fil of cell medium containing probenecid (Sigma) and 

Fluo3 AM (Texas Fluorescence Laboratories) was added (Quadra, Tpmtec) to each well to 
give final concentrations of 2.5 mM and 4 |iM, respectively. The 96-well plates wctc 
incubated for 60 min at 37C in 5% CQ2. The loading solution containing dye was then 
aspirated and ceUs were washed with 4x1 50 /il Tyrode's buffer containing proboiecid and 

40 0.1% gelatin (Denley Cell Wash). The volume of buffer left in each well was 125 ^1. 

Antagonist or bu£fer (25 /il) was added (Quadra) the cell plates gently shakm and incubated 
at 37C in 5% CO2 for 30 mtn. Cell plates were tiien transferred to the Fluorescmt Imaging 
Plate Reader (FLIPR, Molecular Devices) instrument Prior to dmg addition a single image 
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of the cell plate was taken (signal test), to evaluate dye loading consistency. The run 
piotocol used 60 images taken at 1 second intervals followed by a further 24 images at 5 
second intervals. Agonists were added (by the FLEPR) after 20 sec (during continuous 
reading). From each well, peak fluorescence was detennined over die whole assay praod 
5 and the mean of readings 1-19 inclusive was subtracted from this figuie. The peak increase 
in fluorescence was plotted against compound concentration and itemtively curve fitted 
using a four parameter logistic fit (as described by Bowen and Jerman, HPS, 1995, 16, 413- 
417) to generate a concentration effect value. Antagonist Kb values were calculated using 
the equation: 
10 Kb- IC50/(l+([3/BC50]) 

where EC50 was the potency of human orexin-A detennined in the assay (in nM 
terms) and IC50 is expressed in molar tenns. 

Compounds of Examples tested according to this method had pKb values in the range <6.3 
- 9-1 at the human cloned or6xin-2 receptor. ' 

15 

The application of which this description and claims forms part maybe used as a basis for 
priority in respect of any subsequent applicatioa The claims of such subsequent application 
may be directed to any feature or combination of features described herein. They may take 
the form of product, conoposition, process, or use claims and may include, by way of 
20 example and without limitation the following claims: 
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1. A compound of fonnulaQ: 



25 



a. 



^{CH,VXKCH^,-Ar^ 
wherein: 

Y icpresOTts a bond, oxygen, or a gio^ {CHzXs whearai n lepresmts 1 , 2 or 3 
m represents 1, 2, or 3; 
10 p represents 0 or 1; 

X is MR, wherein R is H or (Ci^)aH^l; 

At* is aiyi, or a mono or bicycKc heteroaryl groiq> containing iqi to 3 het^oatoms 
selected fix>m N, O and S; any of which may be optionally substituted; 

Ai^ rq>resents phenjd or a 5- or 6-mCTibered hetatocyclyl groiq> containing up to 3 
15 heteroatoms selected from N, O and S, wherein flie phenyl or hetenx^lyl group is 
substituted by and further optional substitiients; or Ai^ represents an optionally 
substituted bicyclic aromatic or bicyclic heteroaromatic gtoiQ) containing iq> to 3 
heteroatoms selected from N, O and S; 

R^ represents hydrogen, optionally substituted(Ci^ )aIkoxy, halo, cyano, optionally 
20 substituted(Ci^)alkyl, optionally substituted phenyl, or an optionally substituted 5- or 6- 
membered hetenxjyclyl group containing iq) to 4 heteroatoms selected from N, O and S; 
wherein v/hea Y is a bond Ai^ can not be 2-n^hth34; 
when At' is aryl p is not 1; 
or a phaimaceutically acceptable salt thereof 



A compound of formula (la); 



30 




Y represents a bond, oxygen, or a group (CH2)n> wherein n represents 1 , 2 or 3 
Ar is a mono or bicyclic heteroaryl grotq) containing up to 3 heteroatoms selected 
from N, O and S; any of which may be optionally substituted; 
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Ai^ represents phenyl or a 5- or 6-membered heterocyclyl group containing up to 3 
heteroatoms selected from N, O and S, wherein the phenyl or hetoocyclyl gioup is 
substituted by and further optional substituents; or xqpresents an optionally 
substituted bicyclic aromatic or bicyclic heteroaromatic group containing up to 3 
5 heteroatoms selected from N» O and S; 

rqiresents hydrogen, optionally substituted(CM )alkoxy, halo, cyano, optionally 
substituted(Ci^)alkyl, optionally substituted phen}4, or an optionally substituted 5- or 6- 
membered heterocyclyl group containing up to 4 heteroatoms selected from N, O and S; 
wherem when Y is a bond then Ar^ can not be 2-n^hthyl; 
10 or a pharmaceutical]^ acceptable salt thereo£ 

3. A compound according to claim 1 or 2 wherein Y is a bond, oxygen or (CH2)n 
v4ierenis 1 or 2. 

15 4. A compound according to any preceding claim wherein Ai^ represents an optionally 
substituted phetiyl, pyridyl, thiazoljd, pyrazolyl, benzofuiyl, naphthyl, triazolyl, 
quinoxalinyl, quinolinyl, isoquinolinyl, benzhnidazol;^, b^izothienyl, benzotriazolyl, 
benzothiazolyl, indolyl or thien^. 

20 5. A compound according to any preceding claim wherein Ar^ represents an optionally 
substituted is benzoxazolyl, benzdmidazol^d, quinoxalinyl, quinazolinyl, pyriinidin34, 
pyridinyl, naphthyridinyl, quinolinyl, pyridopyrimidine, thiazolyl, oxazolylpyridinyl, 
benzothiazolyl, isoquinolinyl or pyrazinyL 

25 6. A compound according to any preceding claim wherein R' is selected from 

trifluoromelfaoxy, methoxy, eOioxy, halo, cyano or an optionally substituted phenyl, pyridyl, 
pyrazol)*, pyrimidinyl, or oxadiazol^i group. 

7. A compound of formula (I) as defined in any one of Examples 1 to 275, or a 
30 pharmaceutically acceptable salt of any one thereol 

8. A pharmaceutical composition comprising a compound of formula (T) as defined in 
any one of claims 1 to 7, or a pharmaceutically acceptable salt fhexeof, and a 
pharmaceutically accq)table carrier. 

35 

9. A method of treating or preventing diseases or disorders wheiie an antagonist of a 
human orexin receptor is required, which comprises administering to a subject in need 
thereof anefFective amount of a compound of formula (J) as defined in any one of claims 1 
to 7, or a pharmaceutically acceptable salt thereof. 

40 
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Caisgory * Citation of docunnent. with lndlcation,where appropriate, of the relevant passages 



RelevardtoctalmNo. 



P,X 



wo 01 40231 A (SQUIBB BRISTOL MYERS CO 
;VACCARO WAYNE (US); YAN LIN (US); ATUAL 
K) 7 June 2001 (2001^06-07) 
page 91; example 219 

MORI, MIWAKO ET AL: "New synthesis of 

pyrrol 0-1, 4~ben2odiazep1nes by utilizing 

panadium-catalyzed carbonylatlon" 

CHEM. PHARM. BULL. (1984), 

vol. 32, no. 10, pages 3840-3847, 

XP001095476 

Table I on page 3843 compound 17 where R 
1s PhCO. 

DEFOIN, ALBERT ET AL: "Asyrranetric 
Diels-Alder cycloadditlons with chlral 
carbamoyl dienophlles" 
HELV. CHIM. ACTA (1992), 75(1), 109-23 . 
XP001094556 
example 16C 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This IntemaBonai Search Report has not been estabOshed in respect of certain claims under Article 17{2)(a) for the fbtlowlng reasons: 

1. [xl Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although cla1m9 is directed to a method of treatment of the human/animal body, 
the search has been carried out and based on the alleged effects of the 
compound/compos 1 1 1 on . 

2. PI Claims Nos.: 

because Ihey lelata to parts of Ihe International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carded out, spectficalty: 

see FURTHER INFORMATION sheet PCT/ISA/210 



a [ I Claims Klos.: 

because they are dependent claims and are not drafted In accordance with the second and third sentences of Rule 6.4(a). 



Box ii Observations where unity of Invention Is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple Inventions m this International application, as follows: 



1. I I As all required additional search fees were timely paid by the applicant, this Internationa] Search Report covers all 
I — I searchable claims. 



2. 1^ As all searchable dalms could be searched without effort justifying an additional fee. this Authority did not Invite payment 
of any additionat fee. 



a I I As only some of the required addltlona) search fees were timely paid by the applicant this International Search Report 
* — ' covers only those dalms for which fees were paid, spedflcal V claims iviosj 



4. rn No required additional search fees were timely paid by the applicant Consequently, this Intemafibnal Search Report Is 
restricted to the Invention first mentioned in the dalms; it is covered by claims No&: 



Remark on Protest [ | The adcfitional search fees were accompanied by the appUcanirs protest 

[ [ No protest accompanied the payrront of additional search fees. 
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FURTHER INFORMATION CONTINUED FROM PGTyiSA/ 210 



Continuation of Box I..2 



Present claims 1 and 3-9 relate to an extremely large number of possible 
compounds. Support within the meaning of Article 6 PCT and/or disclosure 
within the meaning of Article 5 PCT is to be found, however, for only a 
small proportion of the compounds claimed. In the present case, the 
claims so lack support, and the application so lacks disclosure, that a 
meaningful search over the whole of the claimed scope is impossible. 
Consequently, the search has been carried out for those parts of the 
claims which appear to be supported and disclosed, namely those parts 
relating to the compounds where (referring to formula (I)) where M is 1; 
X is NR and p is 0. This is slightly larger than claim 2 due to having NR 
instead of NH. It 1s noted that this covers all of the examples. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to Inventions in respect of which no International 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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